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1.0 EXECUTIVE SUMMARY

Avdon Environmenta Consultants, Inc. (Avaon), conducted a Soil-Gas Investigation a 1-Hour
Cleanerslocated at 1187 Solano Avenue, City of Albany, County of Alameda, Cdifornia (Subject
Property) on April 14, 2006. The results obtained from the Soil-Gas Investigation were used to
perform a Hedth Risk Assessment.

This investigation and Hedlth Risk Assessment was performed at the request of the Alameda
County Environmenta Hedlth Department (ACEHD), per their review letter dated November 4,
2005.

Four soil gas probeswere advanced at the subject property to a depth of five feet below ground
surface (bgs.) An attempt was made to gather soil-gasfrom adepth of fifteen feet bgs. Of the soil
gas samples collected, three were located insde the dry cleaning space and one was located
outsde. Native soils conssted of atight clay and the soil-gas sampling equipment was unable to
draw soil gas by ordinary methods, at either five or fifteen feet bgs. Therefore, per DTSC
Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air,
dated December 15, 2004, semi-permanent wells were constructed at a depth of five feet bgs.
Therefore no sampling was performed at fifteen feet bgs due to the difficulty of constructing
accurate semi-permanent wells at that depth.

All soil-gas samples collected were andyzed for halogenated volatilesby EPA Method 8260B. A
total of eght contaminants of potential concern (COPC) wereidentified aspart of thisinvestigation.
Tetrachloroethylene (PCE) was detected indl of the four soil-gaspoints. Levelsranged from 0.39
to 170 micrograms per liter (ug/L.) Soil-gas samples were analyzed by a mobile laboratory
provided by Transgloba Environmental Geochemistry (TEG.)

Based onthe informationgathered during thisinvestigation, aHea th Risk Assessment (HRA) was
prepared. The resultsindicated that the eight COPC including PCE were within acceptable risk
leves for commercid structures for incrementd lifeime cancer risk (ILCR) and for noncancer
hazard index (H1.) Per the USEPA 1991 and the CAEPA/DHS, 1994 guidelines. (See Appendix
V, Hedlth Risk Assessment.)

Based on the information gathered during this invedigation and the subsequent HRA, Avaon
recommends the following:

. No further investigation iswarranted a thistime.

. This report should be submitted to the Alameda County Health Environmenta Hedlth
Department (ACEHD) for their review with arequest for regulatory closure.

‘yA Avalon Environmental Consultants Project #0420-458-4
\“ The Solano Group 1187 Solano Avalon
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20 INTRODUCTION

This report presents the results of the Soil-Gas Investigation and Health Risk Assessment
conducted by Avaon a 1187 Solano Avenue, City of Albany, County of Alameda, Caiforniaon
April 14, 2006. (Figure 1, Topography and Site Location Map, Appendix 1).

All fidd activities were performed under permit from the Alameda County, Department of Public
Works, inaccordance withthe Scope of Work submitted to The Solano Group and approved by
the ACEHD dated January 11, 2006. (See Appendix I1, Scope of Work, Permits and Approval
Letters)

Thisreport reviews the fiedld methodology and presentsthe anaytical |aboratory results of the soil-
gas samples collected. Hedthand safety guiddineswere observed inconducting dl fidd activities
in accordance with the Site-Specific Health and Safety Plan (See Appendix 1V.)

3.0 GENERAL SITE INFORMATION
3.1 Site L ocation

The subject property conssts of a retail building located on the north side of Solano
Avenue in the City of Albany, Cdifornia Albany 1-Hour Cleaners is located at 1187
Solano Avenue. The current and former dry-cleaning machines were located in the
northern portion of the tenant space. A rear parking lot is located north of the subject

property building.
3.2  Geology/Hydrology

Geology- The subject property islocated in the flat lowlands of the southeastern part of
the San Francisco Bay Region. The dluvia deposits underlying the Site area originated
fromdrainage that was sourced fromthe east and west and flowed into the area of the San
Francisco bay. Near thebay these depositsinterfinger with finegrained depositsof st and

clay.

Hydrology - Based on a former Phase Il Subsurface Groundwater Investigation by
Avaon dated May 4, 2005, groundwater is between 35 and 37 feet bgs. Surface

‘yA Avalon Environmental Consultants Project #0420-458-4
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topography suggests a gradient direction to the west toward San Francisco Bay located
one hdf mile from the subject property.

A topography and site location map is provided in Appendix |.
40 SUMMARY OF PHASE Il FIELD OPERATIONS
4.1 Purpose

The purpose of this investigation is to determine the potentia for indoor vapor intruson
from the soils beneath the subject property.

4.2  Utility Clearance

As required by law, Underground Service Alert was contacted in order to provide
clearance of the boring locations from any possible underground utility lines which might
exig in the vicinity of the proposed borings.

4.3  Sampling Procedures

Prior to the start of the drilling operations, a tallgate Hedth and Safety meeting was
conducted by the Project Manager to discuss potentid heath and safety risks and the
appropriate precautions required to reduce such risks. All field personnel present sgned
the Attendance Ligt in the Health and Safety Planacknowledging that aHedthand Safety
meseting was held (Appendix 1V).

The probe locations are shown on Figure 2 (Appendix 1). Transgloba Environmenta
Geochemigtry (TEG) performed the drilling and sampling under the supervison of an
Avdon Registered Geologist. TEG used a Geoprobe system to advance the soil gas
probes to obtain samples.

The Geoprobe is a hydraulically-powered coring mechanism. Soil-gas samples are
collected uang custom fabricated probes which were pushed or pounded with a limited
access geoprobe hydraulic system. Once the desired depth was reached, polyethylene
tubing was lowered inddethe probetube. Anairtight sed iscreated ingdethe probetube,
and avacuum s cregted, drawing the surrounding vapors if any, into the pump. Oncethe
polyethylene tubing was completely evacuated of al vapors a sample was collected in a
gyringe. In this case due to tight clays, no vapor samples could be obtained using this

method.
‘yA Avalon Environmental Consultants Project #0420-458-4
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Therefore, because of the tight clays encountered at both five and fifteen feet, semi-
permanent vapor wells were constructed per DTSC Guidance for the Evaluation and
Mitigation of Subsurface Vapor Intrusion to Indoor Air dated December 15, 2004.

Soil-gas semi-permanent wellswereingdled by TEG under the supervison of Avaon.
Thewdls are constructed by advancing aninsart probeto create aone inchdiameter hole.
Sx inches of sand is placed at the bottom of the hole and an insart attached to 1/8 inch
diameter tubing is insarted down the hole. Approximately six inches of sand is then
deposited above the insart and the remainder of the hole is backfilled with bentonitewhich
is hydrated to create an air tight sedl. The hole is then It for approximately 30 minutes
S0 that the formationwithin the vapor wel canequilibrate. Three purge volumeswere then
drawn and 50 cubic centimeters (CCs) of vapor was collected with a disposable syringe
for andyds at an onste mobile Laboratory. Due to the depth and the potentia for
inaccuracies, semi-permanent vapor wels at fifteen feet were not ingaled. In order to
ensure that no leakage was occurring around the probe area, 1,1 difluoroethane was used
for detection. No difluoroethane was detected in any of the samples at or above the
DTSC recommended lesk check compound reporting limit of 10 ug/L of vepor.

All coring tools, screens and sample liners were decontaminated before and after coring
each borehole to prevent cross contamination between boreholes using the following
procedure;

. Solids were removed from the coring and sampling equipment with a brush and
washed in an Alconox-water solution.

. Ringng with tep water.
. Rinsng with didilled water.
50 SOIL GASINVESTIGATION RESULTS

5.1  SoilsEncountered Beneath the Subject Property
The soil-vapor probeswere advanced to a maximum depth of fifteen feet bgsin soil- gas
probe SG-1. Due to the tightness of days in the five and fifteen foot depths, no vapor
samples were collected. Semi-permanent vapor wells were congtructed to five feet bgs
indl four locations.

52  Laboratory Analytical Results

The soil gas samples were analyzed for VOCs by EPA Method 8260B.

‘yA Avalon Environmental Consultants Project #0420-458-4
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Detailed laboratory results, Quality Assurance/Quality Control (QA/QC) documentation
are presented in Appendix I11.

TABLEI
SOIL GASSAMPLERESULTS

SAMPLE SAMPLE EPA METHOD 8260 (ppb)
NUMBER TYPE
SG-1@5' Sail gas 0.65 ug/L Toluene

0.39 ug/L Tetrachloroethene (PCE)
0.17 ug/L Ethyl benzene

0.69 ug/L m,p-Xylene

0.29 ug/L o-Xylene

SG-2@5' Soil gas 0.39 ug/L Trans-1,2-Dichloroethene
0.1.0 ug/L cis-1,2-Dichloroethene
0.13 ug/L Chloroform

10 ug/L Trichloroethene (TCE)

0.50 ug/L Toluene

90 ug/L Tetrachloroethene (PCE)
0.12 ug/L Ethyl benzene

0.45 ug/L m,p-Xylene

0.20 ug/L o-Xylene

SG-3@5" Soil gas 7.9 ug/L Trichloroethene (TCE)

1.4 ug/L Toluene

100 ug/L Tetrachloroethene (PCE)
1.40 ug/L m,p-Xylene

SG-4@5" Sail gas 1.5 ug/L Chloroform

5.5 ug/L Trichloroethene (TCE)

1.6 ug/L Toluene

170 ug/L Tetrachloroethene (PCE)
1.4 ug/L m,p-Xylene

Note N.D. = Not Detected at Method Detection Limits
Ug/L = Micrograms per liter

Detection Limits: DETECTION LEVEL FOR SOIL
Halogenated Volatile Compounds Method 8260 (8010 List) =2.0 ppb

All soil gas samples collected were anadlyzed for VOCs by EPA Method 8260. PCE was
detected in al probes. Levels of PCE ranged from 0.39 ug/L to 170 ug/L. The highest
detection of PCE was encountered in SG-4 @5' located in the rear of the dry deaning
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edtablishment. Trichloroethene (TCE) was detected in three of the soil gas probes and
ranged from 5.5 ug/L to 10 ug/L.

53 Health Risk Assessment

The above detections were used to determine if the soil-vapor present in the subject
property soil poses a potentia hedthrisk to the Ste receptors via the inhdation pathway.
The Heath Risk Assessment was prepared by Teri L. Copdand, M.S., D.A.B.T.
Environmental Toxicologist. The hedth risk characterization was conducted by
incorporating the results of the exposure assessment with the chemical-specific toxicity
vaues for each contaminant of potentia concern (COPC.) Two descriptors were
conservatively estimated as the basis of the risk characterization: (1) incrementd lifetime
cancer risk (ILCR) and (2) noncancer hazard index (HI).

Basad on the above information the incrementd lifetime cancer risk (ILCR) estimate for
the indoor worker receptor is 1E-05 (10-in-one million). ThisILCR does not exceed the
USEPA acceptablerisk range of 1E-06 (one-in-one million) to 1E-04 (100-in-one million)
(USEPA, 1991) or the Cdifornia Environmenta Protection Agency’s (CalEPA’s) Safe
Drinking Water and Toxic Enforcement Act of 1986 de minimisrisk leve of 1E-05 (10-
in-one million) (CAEPA/DHS. 1994).

The noncancer HI estimate for the indoor worker receptor is0.02. The noncancer HI
level of 1 or lessindicated that there is no potential for noncancer hedtheffects (USEPA,
19893,1991). (See Appendix V for complete Hedlth Risk assessment including tables)
6.0 CONCLUSIONS
Based on the above findings, Avaon concludes the following:
. Based on the information gethered during this investigation, the results indicated that the
eight COPC including PCE were within acceptable risk levels for commercid structures
for incrementd lifeime cancer risk and for noncancer hazard index. Per the USEPA 1991
and the CAl EPA/DHS, 1994. Appendix V.
7.0 RECOMMENDATIONS

Based on the above concluson, Avaon recommends the following:

. No further investigation iswarranted a thistime.
‘yA Avalon Environmental Consultants Project #0420-458-4
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. This report should be submitted to the ACEHD for their review with a request for
regulatory closure.

80  ASSESSMENT LIMITATIONS

The scope of thisreport islimited to the matters expresdy covered. Thisreportisprepared for the
sole benefit of the Solano Group and Washington Mutua Bank. This report may not be relied
upon by any other person or entity without the written authorization of Avaon Environmenta
Consultants Inc.

Inpreparing this report, Avaon Environmenta Consultants, Inc. has relied on information derived
from secondary sources and personal interviews. Except as st forth in this report, Avaon has
made no independent investigationasto the accuracy and completeness of the informationderived
fromsecondary sources of persond interviews, and has assumed that suchinformationis accurate
and complete.

It should be recogni zed that the definition and eva uation of geologic and hydrologic conditions, as
well as the assessment of chemicd fate and movement in these conditionsis a difficult and inexact
science. Judgments leading to conclusions are generaly made with incomplete knowledge of the
subsurface conditions present. More extensive studiesmay be performed to reduce these inherent
uncertainties. No warranty, expressed or implied, is made.

All recommendations, findings, and conclusions stated in this report are based upon facts and
circumstances asthey existed at the time that this report was prepared (e.g./federa, stateand local
laws, rules, regulations, market conditions, energy costs, wage rates, politicd climate, and other
mattersthat Avaondeemed relevant). A changeinany fact or circumstance upon which thisreport
is based may adversdly affect the recommendations, findings and conclusions expressed in this

report.

9.0 CONFLICT CERTIFICATION

Avaon Environmental Consultants has no present or contemplated future ownership interest or
finencidinterest inthe real estate that isthe subject of this Phase || Environmentd Site A ssessment;
and, AvaonEnvironmental Consultants has no persond interest withrespect to the subject matter
of the Phase 11 Environmentad Site Assessment or the parties involved and Avaon Environmenta
Consultants has no relationship with the property or the owners thereof which would prevent an
independent analysis of the environmenta or other conditions of the property.

‘yA Avalon Environmental Consultants Project #0420-458-4
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ToPOGRAPHY AND SITE LOCATION MAP

‘VA AVALON ENVIRONMENTAL CONSULTANTS Source:
S‘ 131 NORTH TUSTIN AVENUE, SUITE 213 U.S.GS., 7.5 Minute Series Topographic
~— TUSTIN, CALIFORNIA Maps: Richmond, California 1959 and 1980.
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SOLANO GROUP Telephone: 510-524-8122
P.O. BOX 9026 FAX: 510-524-3264
BERKELEY, CA 94709 Email: tkershaw @pacbell.net

January 16, 2006

Mr. Jerry Wickham

Alameda County Environmental Health Dept
1131 Harbor Bay Parkway

Alameda, CA 94502-6577

Re: 1187 Solano Ave, Albany

Dear Mr. Wickham,

Attached is a copy of the Workplan dated January 11, 2006 for a Soil Gas and Health Risk
Assessment at the property located at 1187 Solano Avenue, Albany, California. The site is SLIC
Case RO0002857. The work plan was prepared by my consultants, Avalon Environmental
Consultants, Inc.

I have reviewed the work plan and declare, under penalty of perjury that the information and/or

recommendations contained in the attached document or report are true and correct to the best of
my knowledge.

J. Anthony Kershaw

1\per\sol\ten\acehd60113.envir



g ENVIRONMENTAL

CONSULTANTS, INC.

S‘VA AVALON

131 NORTH TUSTIN AVENUE * SUITE 213  TUSTIN, CALIFORNIA 92780 941 SHORE POINT COURT ¢ SUITE F121 » ALAMEDA, CALIFORNIA 94501
TEL: (714) 836-6632 * FAX: (714) 836-6642 TeL: (510) 521-2441 « Fax: (510) 521-2607
January 11, 2006

Mr. Jerry Wickham

Alameda County Environmenta Hedlth Department
1131 Harbor Bay Parkway

Alameda, Cdifornia 94502-6577

Subject: Work Plan for Soil Gas Investigation and Health Risk Assessment at 1 Hour
Cleanerslocated at 1187 Solano Avenue, Albany, California 94709.

Dear Mr. Wickham:

Pursuant to your request, Avalon Environmental Consultants, Inc. (Avaon), has prepared this work plan
to perform a Soil Gas Investigation and Hedth Risk Assessment at the above referenced dry cleaning
fadilityin responseto the Alameda County Environmental Health Department (ACEHD) review | etter dated
November 4, 2005. Avdon has previoudy performed aPhase Il Environmenta Site Assessment (ESA)
at the subject property in November 2004, and a Phase |1 Subsurface Groundwater Assessment (SGA)
onMay 4, 2005. ThePhasell ESA identified devated levelsof Tetrachlorethene (PCE) inthe soil benegth
the concrete dab of the dry cleaning unit ranging from 8.4 to 1,100 parts per hillion (ppb.) The Phase |l
SGA identified low levels of PCE in the near surface soils, and non detect levels in the deeper soils and
groundwater. Based upon thefindings of theseinvestigations, the ACEHD has recommended that soil gas
sampling be conduced in the dry cleaning Spacein order to determineif there are vapor intruson concerns
at the subject property space. Additionaly, the ACEHD has requested that the possible mechanism for
the trangport of low levels of PCE in soils 90 feet horizontaly from the source be addressed in this work

plan.
HORIZONTAL EXTENT OF PCE IN SOIL

As noted by the ACEHD, Phase Il SGA identified PCE levelsranging from 6.6 to 310 ppb at a depth of
ten feet bgs in four of the five borings drilled in that investigation. Three of the borings were located
goproximately ninety feet from the dry cleaning operation. The ACEHD has requested a mechanism for
the widespread detections of PCE at the subject property.

Avaon believes that the most probable mechanism may have been from severa plumbing lesks which
occurred on the subject property. According to the owner of the subject property Mr. J. Anthony
Kershaw, there have been two large plumbing leaks in the subject property dry cleaning space which
caused consderable flooding. One of the leaks took place in late 2000 and the other took place in late
2003. Thefirst leak in 2000 only released twenty or thirty gallons of water, however, the second lesk in
2003 released hundreds of gallons of water asit happened over aweekend and was not shut off until it was
discovered the following Monday. The lesks were located in rear portion of the cleaner space and it is
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probable that the water dong with residual PCE flowed into the adjoining suite moving in asouth and west
direction which isthe current surface flow direction.

SOIL GASINVESTIGATION

Avdon' s soil gasinvestigaionwill consst of subsurface sampling with four geoprobe borings to a depth
of fiveand fifteen feet below ground surface (bgs). The assessment will be conducted using alimited access
geoprobe device. Thisdevice, amilar to adrill rig, isapointed probe which pushesthrough the soil rather
than drilling. The geoprobe generates no soil cuttings and therefore, saves in the expense and liability of

soil disposd.

The four geoprobe boringswill be advanced to depths of five and fifteen feet bgs. Guiddinesin conducting
the soil gas testing will be in genera accordance with the DTSC Guidance for the Evaluation and
Mitigation of Subsurface Vapor Intrusion to Indoor Air dated December 15, 2004: Testing will dso
be conducted in accordance with the 2003 Ca EPA guidance document Advisory-Active Soil Gas
Investigation, issued by the Regiond Water Qudity Control Board, Los Angeles Region and DTSC,
January 28 {www.ditsc.cagov/publicationsforms/index.html}

Per the guidance documents:

. Samples will be collected at five and fifteen feet below ground surface.

. Surface area around the soil gas sampler will be sedled to prevent ambient air intrusion.

. Sampleswill be collected using glass syringes.

. A mobile |aboratory will be ongite to andyze the samples to ensure sample recovery.

. Purging and sampling will be performed at low flow rates (Less than 200 milliliters per minute)

The boringswill belocated in or near the area of the dry cleaning space where previous highest detections
were made. Locations are shown in attached Figure 1 and 2.

At the concluson of sample callection and andlys's, areport of findings and conclusions will be prepared
and dedlivered to Alameda County Environmental Heglth Department. The report will addressthe soil gas
resultsand arisk evauation of the sites potentia for vapor intrusion based upon DTSC screening numbers
pursuant to SB 32 by OEHHA. The hedlth risk assessment will be reviewed by a Board Certified
Toxicologig.
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SENSITIVE RECEPTORS

No sensitive receptors such as schoals, day care centers or hospitals are located within 100 feet of the
subject property structure. An orthodontics office is located approximately 50 feet west of the subject
property, and a general medica practice is located approximately 70 feet west of the subject property.
A post officeislocated adjacent east of the subject property, and residences are located greater than 100
feet north separated by aparking lot. South of the subject property are retall buildings aso greater than
100 feet.

Should you have any questions or require further information, please fed free to contact Trevor Santochi
at (510) 521-2441.

Sincerdly,
AVALON ENVIRONMENTAL CONSULTANTS, INC.

A e e

S
FE A

Trevor Santochi, RG, CEG
President

CC: J. Anthony Kershaw, Solano Group.
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OBJECTIVE

The objective of thisinvestigation is to evauate the potentid for vapor intrusion from PCE contamination
in the subsurface beneeth the subject property.

SCOPE OF WORK

Site Safety and Health Plan:

Prior to subsurface testing, as required by law, a Site Safety and Health Plan will be prepared to
insure workers and sub-contractors are aware of the risks and safety procedures associated with
this soil gas investigation.

Underground Service Alert and Permitting

As required by law, Underground Service Alert (USA) will be contacted to check the proposed
probe locations for conflict with public utilities, such as gas or dectricd lines. Permits from
Alameda County Public Works Department, and the City of Albany Public Works Department will
be obtained as required by law.

Subsurface Testing

The four geoprobe borings will be advanced to depths of five and fifteen feet bgs. Guiddinesin
conducting the soil gas testing will be in genera accordance with the DTSC Guidance for the
Evduationand Mitigation of Subsurface Vapor Intrusionto Indoor Air dated December 15, 2004.
Per the guidance document:

. Samples will be collected at five and fifteen feet below ground surface.
. Surface area around the soil gas sampler will be sedled to prevent ambient air intrusion.

. Sampleswill becollected using glasssyringes. A mobilelaboratory will beongteto andyze
the samples to ensure sample recovery.

. Purging and sampling will be performed at low flow rates (Less than 200 milliliters per
minute)

The borings will be located in or near the area of the dry cleaning space where previous highest
detections were made. Locations are show in the attached Figure .
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Analytical Testing

The s0il gas sampleswill be andlyzed for Chlorinated Compounds by EPA method 8260 to the
parts per billion level. Samples will be andyzed on ste by a mobile certified laboratory under
chain-of-custody.

Assessment Report

At the conclusion of sample collection and andyss, a report of findings and conclusons will be
prepared and ddivered to Alameda County Environmental Hedlth Department.  The report will
addressthe soil gasresultsand will includearisk evauation of the sites potentid for vapor intrusion
based upon DTSC screening numbers pursuant to SB 32 by OEHHA. Thehedth risk assessment
will bereviewed by a Board Certified Toxicologist.
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ALAMEDA COUNTY
HEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agency Director

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577
(510) 567-6700
January 24, 2006 FAX (510) 337-9335

Mr. J. Anthony Kershaw
Kershaw Investments
P.O. Box 9026
Berkeley, CA 94709

Subject: SLIC Case RO0002857, Albany 1-Hour Cleaners, 1187 Solano Avenue, Albany, CA —
Work Plan Approval

Dear Mr. Kershaw:

Alameda County Environmental Health (ACEH) staff has reviewed the Spills, Leaks,
Investigations, and Cleanups (SLIC) case file for the above-referenced site and the document
entitled, “Work Plan for Soil Gas Investigation and Health Risk Assessment at 1 Hour Cleaners,”
dated January 11, 2006, and prepared on your behalf by Avalon Environmental Consultants. The
Work Plan proposes a soil gas investigation that will include four soil borings located in or near
the area of the dry cleaning space where tetrachloroethene (PCE) was detected in soil. ACEH
concurs with the soil gas investigation as proposed.

We request that you perform the proposed work and send us the technical reports requested
below.

TECHNICAL REPORT REQUEST

Please submit technical reports to Alameda County Environmental Health (Attention: Jerry
Wickham), according to the following schedule:

o May 25, 2006 — Soil Gas Investigation Results
These reports are being requested pursuant to California Health and Safety Code Section
25296.10. 23 CCR Sections 2652 through 2654, and 2721 through 2728 outline the
responsibilities of a responsible party in response to an unauthorized release from a petroleum

UST system, and require your compliance with this request.

ELECTRONIC SUBMITTAL OF REPORTS

Effective January 31, 2006, the Alameda County Environmental Cleanup Oversight Programs
(LOP and SLIC) require submission of all reports in electronic form to the county's ftp site. Paper
copies of reports will no longer be accepted. The electronic copy replaces the paper copy and
will be used for all public information requests, regulatory review, and compliance/enforcement
activities.  Instructions for submission of electronic documents to the Alameda County
Environmental Cleanup Oversight Program ftp site are provided on the attached “Electronic
Report Upload (ftp) Instructions.” Please do not submit reports as attachments to electronic mail.



ALAMEDA COUNTY
HEALTH CARE SERVICES

: AGENCY
DAVID J. KEARS, Agency Director

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577
(510) 567-6700
November 4, 2005 - FAX (610) 337-9335

Mr. J. Anthony Kershaw
Kershaw Investments
P.O. Box 9026
Berkeley, CA 94709

Subject: SLIC Case RO0002857, Albany 1-Hour Cleaners, 1187 Solano Avenue, Albany, CA

Dear Mr. Kershaw:

Alameda County Environmental Health (ACEH) staff has reviewed the Spills, Leaks,
Investigations, and Cleanups (SLIC) case file for the above-referenced site and the report
entitled, “Phase 1l Subsurface Groundwater Assessment,” dated May 4, 2005, prepared on your
behalf by Avalon Environmental Consultants. The “Phase Il Subsurface Groundwater
Assessment” documents the results of soil and groundwater sampling activities conducted at the
site in April 2005. Soil samples were also collected frgm three locations inside the building during
a previous phase of investigation conducted in November 2004. During the November 2004
investigation, tetrachloroethene (PCE) was detected in shallow soil beneath a portion of the
building at concentrations exceeding Environmental Screening Levels (San Francisco Bay
Regional Water Quality Control Board, February 2005) [ESLs] for evaluation of potential vapor
intrusion concerns. PCE was not detected in groundwater samples collected in April 2005 but
was detected in soil samples collected at a depth of 10 feet below ground surface in four of the
five sampling locations outside the building. Based on these results, we request that you conduct
additional investigation to assess potential risks from indoor vapor intrusion by PCE. We request
that you submit a work plan to address the items discussed in the technical comments
below by January 16, 2006.

We request that you address the following technical comments, perform the proposed work, and
send us the technical reports requested below.

TECHNICAL COMMENTS

1. Potential for Indoor Vapor Intrusion. The concentrations of PCE in soil beneath the
facility exceed the ESLs for vapor intrusion under a building for commercial or residential
use. In order to more directly evaluate the potential risks from vapor intrusion, ACEH
requests that a soil gas investigation be conducted. Soil gas samples are to be collected
from areas with elevated concentrations of PCE to evaluate potential risks from indoor
vapor intrusion. Please refer to the January 28, 2003 DTSC/RWQCB-LAR Advisory —
Active Soil Gas Investigations and the December 15, 2004 DTSC Guidance for the
Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air to help plan the soil
gas investigation. Please present your plans to collect soil gas samples and address the
potential for indoor vapor intrusion in the work plan requested below.



Alameda County Public Works Agency - Water Resources Well Permit

399 Elmhurst Street
Hayward, CA 94544-1395
Telephone: (510)670-6633 Fax:(510)782-1939

Application Approved on: 03/31/2006 By jamesy Receipt Number: WR2006-0148

Permits Issued: W2006-0239 Permits Valid from 04/07/2006 to 04/07/2006
Application Id: 1143843506652 City of Project Site:Albany
Site Location: 1187 Solano Avenue, Albany, CA 94707
Project Start Date: 04/07/2006 Completion Date:04/07/2006
Applicant: Avalon Environmental - Trevor Santochi Phone: 714-836-6632
131 N Tustin Avenue #213, Tustin, CA 92677
Property Owner: Tony Kershaw of Solano Group Phone: 510-524-8122
PO Box 9026, Berkeley, CA 94707
Client: ** same as Property Owner **
Total Due: $200.00
Total Amount Paid: $200.00
Payer Name : Avalon EnvironmentalPaid By: CHECK PAID IN FULL

Consultants

Works Requesting Permits:

Borehole(s) for Investigation-Contamination Study - 4 Boreholes
Driller: TEG Northern Cal. Inc. - Lic #: 706568 - Method: other Work Total: $200.00

Specifications

Permit Issued Dt Expire Dt # Hole Diam Max Depth
Number Boreholes

W2006- 03/31/2006 07/06/2006 4 1.00in. 15.00 ft
0239

Specific Work Permit Conditions
1. Backfill bore hole by tremie with cement grout or cement grout/sand mixture. Upper two-three feet replaced in kind or
with compacted cuttings. All cuttings remaining or unused shall be containerized and hauled off site.

2. Boreholes shall not be left open for a period of more than 24 hours. All boreholes left open more than 24 hours will
need approval from Alameda County Public Works Agency, Water Resources Section. All boreholes shall be backfilled
according to permit destruction requirements and all concrete material and asphalt material shall be to Caltrans Spec or
County/City Codes. No borehole(s) shall be left in a manner to act as a conduit at any time.

3. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend
and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and
all expense, cost, liability in connection with or resulting from the exercise of this Permit including, but not limited to,
properly damage, personal injury and wrongful death.

4. Applicant shall contact James Yoo for an inspection time at 510-670-6633 at least five (5) working days prior to
starting, once the permit has been approved. Confirm the scheduled date(s) at least 24 hours prior to drilling.

5. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit
application on site shall result in a fine of $500.00.

6. Permit is valid only for the purpose specified herein. No changes in construction procedures, as described on this
permit application. Boreholes shall not be converted to menitoring wells, without a permit application process.



Mr. J. Anthony Kershaw
November 4, 2005
Page 2

2. Lateral Extent of PCE in Soil. PCE was detected in soil at a depth of 10 feet below
ground surface (bgs) in 4 of the 5 sampling locations during the April 2005 investigation. All
of these sampling locations are outside the building and are up to approximately 90 feet
from the suspected source of PCE (dry cleaning machine). The depth to groundwater is
-reported to be greater than 20 feet bgs at the site. Please describe the suspected transport
mechanism by which PCE migrated more than 90 feet from the suspected source in soil at
depths of 10 feet bgs. Please present your evaluation in the work plan requested below.
Please include plans in the work plan requested below to address any data gaps identified
by this evaluation.

3. Sensitive Receptors. Please identify any sensitive receptors such as schools, day care
centers, or medical care facilities within 100 feet of the site.

TECHNICAL REPORT REQUEST

Please submit technical reports to Alameda County Environmental Health (Attention: Jerry
Wickham), according to the following schedule:

e January 16, 2006 - Work Plan for Subsurface Investigation

¢ 120 days after ACEH approval of Work Plan — Subsurface Investigation Report
These reports are being requested pursuant to California Health and Safety Code Section
25296.10. 23 CCR Sections 2652 through 2654, and 2721 through 2728 outline the
respansibilities of a responsible party in response to an unauthorized release from a petroleum

UST system, and require your compliance with this request.

ELECTRONIC SUBMITTAL OF REPORTS

ACEH’s Environmental Cleanup Oversight Programs (LOP and SLIC) now request submission of
reports in electronic form. The electronic copy is intended to replace the need for a,paper copy
and is expected to be used for all public information requests, regulatory review, and
compliance/enforcement activities. Instructions for submission of electronic documents to the
Alameda County Environmental Cleanup Oversight Prograrh FTP site are provided on the
attached “Electronic Report Upload Instructions.” Submission of reports to the Alameda County
FTP site is an addition to existing requirements for electronic submittal of information to the State
Water Resources Control Board (SWRCB) Geotracker website. In September 2004, the SWRCB
adopted regulations that require electronic submittal of information for groundwater cleanup
programs. For several years, responsible parties for cleanup of leaks from underground storage
tanks (USTs) have been required to submit groundwater analytical data, surveyed locations of
monitoring wells, and other data to the Geotracker database over the Internet. Beginning July 1,
2005, electronic submittal of a complete copy of all reports is required in Geotracker (in PDF
format). Please visit the State Water Resources Control Board for more information on these
requirements (http://www.swrcb.ca.gov/ust/cleanup/electronic_reporting).




Mr. J. Anthony Kershaw
November 4, 2005
Page 3

PERJURY STATEMENT

All work plans, technical reports, or technical documents submitted to ACEH must be
accompanied by a cover letter from the responsible party that states, at a minimum, the following:
"| declare, under penalty of perjury, that the information and/or recommendations contained in the
attached document or report is true and correct to the best of my knowledge.” This letter must be
signed by an officer or legally authorized representative of your company. Please include a cover
letter satisfying these requirements with all future reports and technical documents submitted for
this fuel leak case.

PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS

The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that
work plans and technical or implementation reports containing geologic or engineering
evaluations and/or judgments be performed under the direction of an appropriately registered or
certified professional. For your submittal to be considered a valid technical report, you are to
present site specific data, data interpretations, and recommendations prepared by an

' appropriately licensed professional and include the professional registration stamp, signature,
and statement of professional certification. Please ensure all that all technical reports submitted
for this fuel leak case meet this requirement.

AGENCY OVERSIGHT

If it appears as though significant delays are occurring or reports are not submitted as requested,
we will consider referring your case to the Regional Board or other appropriate agency, including
the County District Attorney, for possible enforcement actions. California Health and Safety
Code, Section 25299.76 authorizes enforcement including administrative action or monetary
penalties of up to $10,000 per day for each day of violation. '

if you have any gquestions, please call me at (510) 567-6791.

INJUS SV

Jerry Wickham
Hazardous Materials Specialist

Sincerely,

Enclosyre: ACEH Electronic Report Upload (ftp) Instructions

cc: Trevor Santochi, Avalon Environmental Consultants, Inc., 131 North Tustin Avenue,
Suite 213, Tustin, CA 92780

Donna Drogos, ACEH
Jerry Wickham, ACEH
File



Mr. J. Anthony Kershaw
January 24, 2006
Page 2

Submission of reports to the Alameda County ftp site is an addition to existing requirements for
electronic submittal of information to the State Water Resources Control Board (SWRCB)
Geotracker website. Submission of reports to the Geotracker website does not fulfill the
requirement to submit documents to the Alameda County ftp site. In September 2004, the
SWRCB adopted regulations that require electronic submittal of information for groundwater
cleanup programs. For several years, responsible parties for cleanup of leaks from underground
storage tanks (USTs) have been required to submit groundwater analytical data, surveyed
locations of monitor wells, and other data to the Geotracker database over the Internet
Beginning July 1, 2005, electronic submittal of a complete copy of all necessary reports was
required in Geotracker (in PDF format). Please visit the SWRCB website for mere information on
these requirements (http://www.swrcb.ca.gov/ust/cleanup/electronic_reporting).

In order to facilitate electronic correspondence, we request that you provide up to date electronic
mail addresses for all responsible and interested parties. Please provide current electronic mail
addresses and notify us of future changes to electronic mail addresses by sending an electronic
mail message to me at jerry.wickham@acgov.org.

PERJURY STATEMENT

All work plans, technical reports, or technical documents submitted to ACEH must be
accompanied by a cover letter from the responsible party that states, at a minimum, the following:
"} declare, under penalty of perjury, that the information and/or recommendations contained in the
attached document or report is true and correct to the best of my knowledge." This letter must be
signed by an officer or legally authorized representative of your company. Please include a cover
letter satisfying these requirements with all future reports and technical documents submitted for
this fuel leak case.

PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS

The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that
work plans and technical or implementation reports containing geologic or engineering
evaluations and/or judgments be performed under the direction of an appropriately registered or
certified professional. For your submittal to be considered a valid technical report, you are to
present site specific data, data interpretations, and recommendations prepared by an
appropriately licensed professional and include the professional registration stamp, signature,
and statement of professional certification. Please ensure all that all technical reports submitted
for this fuel leak case meet this requirement.

AGENCY OVERSIGHT

If it appears as though significant delays are occurring or reports are not submitted as requested,
we will consider referring your case to the Regional Board or other appropriate agency, including
the County District Attorney, for possible enforcement actions. California Health and Safety
Code, Section 25299.76 authorizes enforcement including administrative action or monetary
penalties of up to $10,000 per day for each day of violation.



Mr. J. Anthony Kershaw
January 24, 2006
Page 3

If you have any questions, please call me at (510) 567-6791.

Sincerely,

i Ml

ham
Hazardous Materials Specialist

Enclosure: ACEH Electronic Report Upload (ftp) Instructions

/

cc: Trevor Santochi
‘Avalon Environmental Consultants, Inc.
131 North Tustin Avenue, Suite 213
Tustin, CA 92780

Donna Drogos, ACEH
Jerry Wickham, ACEH
File
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LABORATORY ANALYTICAL RESULTS
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28 April 2006

Mr. Trevor Santochi

Avalon Environmental Consultants, Inc.
131 North Tustin Avenue, Suite 213
Tustin, CA 92780

SUBJECT: DATA REPORT - Avalon Environmental Consultants, Inc. Project #0420-458-4
1187 Solano Avenue, Albany, California

TEG Project #60414D

Mr. Santochi:

Please find enclosed a data report for the samples analyzed from the above referenced project for
Avalon Environmental Consultants, Inc. The samples were analyzed on site in TEG's mobile laboratory.
TEG conducted a total of 7 analyses on 7 soil vapor samples.

-- 7 analyses on soil vapors for volatile organic hydrocarbons by EPA method 8260B.

The results of the analyses are summarized in the enclosed tables. Applicable detection limits and
calibration data are included in the tables.

1,1 difluoroethane was used as a leak check compound around the probe rods during the soil vapor
sampling. No 1,1 difluoroethane was detected in any of the vapor samples reported at or above the DTSC
recommended leak check compound reporting limit of 10 pug/L of vapor.

TEG appreciates the opportunity to have provided analytical services to Avalon Environmental Consultants,
Inc. on this project. If you have any further questions relating to these data or report, please do not hesitate

to contact us.

Sincerely,

//@/ G

Mark Jerpbak
Director, TEG-Northern California

Mobile and LaboratoryAnalytical Services Environmental Subconsuiting GeochemicalR&D SoilVaporSurveys  AirMonitoring
11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (916) 853-8010 Fax: (916) 853-8020




f Avalon Environmental Project # 0420-458-4 N

( 1187 Solano Avenue, Albany, California
TEG Project #60414D
EPA Method 82608 VOC Analyses of SOIL VAPOR in ug/L of Vapor
SAMPLE NUMBER: Probe SG-1@5 SG-1@5 SG-1@5 SG-2@5 SG-3@5 SG-4@5 SG-4@5
Blank dup
SAMPLE DEPTH (feet): 5.0 5.0 5.0 5.0 5.0 5.0 5.0
PURGE VOLUME: 1 3 7 3 3 3 3
COLLECTION DATE: 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06
COLLECTION TIME: 08:40 08:55 09:25 09:55 10:20 10:40 11:25 11:55
DILUTION FACTOR: 1 1 1 1 1 10 10 10
RL
Dichlorodifluoromethane 0.10 nd nd nd nd nd nd nd nd
Vinyl Chloride 0.10 nd nd nd nd nd nd nd nd
Chloroethane 0.10 nd nd nd nd nd nd nd nd
Trichiorofluoromethane 0.10 nd nd nd nd nd nd nd nd
1,1-Dichioroethene 0.10 nd nd nd nd nd nd nd nd
1,1,2-Trichloro-trifluoroethane  0.10 nd nd nd nd nd nd nd nd
Methylene Chloride 0.10 nd nd nd nd nd nd nd nd
trans-1,2-Dichloroethene 0.10 nd nd nd nd 0.39 nd nd nd
1, 1-Dichioroethane 0.10 nd nd nd nd nd nd nd nd
cis-1,2-Dichloroethene 0.10 nd nd nd nd 1.0 nd nd nd
Chloroform 0.10 nd nd nd nd 0.13 nd 1.5 1.6
1,1, 1-Trichloroethane 0.10 nd nd nd nd nd nd nd nd
Carbon Tetrachloride 0.10 nd nd nd nd nd nd nd nd
1,2-Dichloroethane 0.10 nd nd nd nd nd nd nd nd
Benzene 0.10 nd nd nd nd nd nd nd nd
Trichloroethene 0.10 nd nd nd nd 10 7.9 55 512
Toluene 0.10 nd 0.72 0.65 0.50 0.50 1.4 1.6 1.7
1,1,2-Trichloroethane 0.10 nd nd nd nd nd nd nd nd
Tetrachloroethene 0.10 nd 0.28 0.39 0.30 90 (10) 100 170 180
Ethylbenzene 0.10 nd 0.18 0.17 0.14 0.12 nd nd nd
1,1,1,2-Tetrachloroethane 0.10 nd nd nd nd nd nd et nd
m,p-Xylene 0.10 nd 0.71 0.69 0.61 0.45 1.4 1.4 1.6
o-Xylene 0.10 nd 0.28 0.29 0.23 0.20 nd nd nd
1,1,2,2-Tetrachloroethane 0.10 nd nd nd nd nd nd nd nd
1,1 Diflouroethane (leak check) 10 nd nd nd nd nd nd nd nd
Surrogate Recovery (DBFM) 111% 109% 107% 111% 104% 107% 104% 108%
Surrogate Recovery (1,2-DCA-d4) 107% 107% 105% 109% 102% 106% 103% 107%
Surrogate Recovery (Toluene-d8) 92% 98% 93% 97% 91% 90% 90% 89%
‘RL' Indicates reporting limit at a dilution factor of 1
‘nd" Indicates not detected at listed reporting limits
(NUMERAL) = Dilution factor for this compound
Analyses performed in TEG-Northern California’s lab
Analyses performed by: Mr. John Henkelman

& 11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (916) 853-8010  Fax: (918) 853-8020 J




K Avalon Environmental Project # 0420-458-4 \‘

' " 1187 Solano Avenue, Albany, California

€9

TEG Project #60414D

CALIBRATION STANDARDS - Initial Calibration /L CS
Instrument: Agilent 5873N MSD

INITIAL CALIBRATION LCS
COMPOUND RF %RSD RF %DIFF
Dichlorodifluoromethane™ 0.307 16.0% 0.275 10.4%
Vinyl Chloride* 0.260 11.1% 0.246 5.4%
Chloroethane™ 0.104 24.8% 0.126 21.2%
Trichlorofiuoromethane™ 0.436 12.8% 0.440 0.9%
1, 1-Dichloroethene 0.213 13.3% 0.202 5.2%
1,1,2-Trichloro-trifluoroethane* 0.236 13.9% 0.242 2.5%
Methylene Chloride 0.184 13.6% 0.181 1.6%
trans-1,2-Dichloroethene 0.225 12.7% 0.218 3.1%
1, 1-Dichloroethane 0.388 14.1% 0.384 1.0%
cis-1,2-Dichloroethene 0.279 14.0% 0.275 1.4%
Chloroform 0.462 12.5% 0.439 5.0%
1,1, 1-Trichloroethane 0.429 12.0% 0.423 1.4%
Carbon Tetrachloride 0.344 18.6% 0.380 10.5%
1,2-Dichloroethane 0.313 15.2% 0.309 1.3%
Benzene 1.201 19.3% 1.117 7.0%
Trichloroethene 0.307 12.8% 0.298 2.9%
Toluene 0.702 12.5% 0.656 6.6%
1,1,2-Trichloroethane 0.135 16.3% 0.144 6.7%
Telrachloroethene 0.380 13.2% 0.425 11.8%
Ethylbenzene 0.584 11.6% 0.605 3.6%
1,1,1,2-Tetrachloroethane 0.334 17.5% 0.381 14.1%
m,p-Xylene 0.708 18.3% 0.631 10.9%
o-Xylene 0.716 16.0% 0.689 3.8%
1,1,2,2-Tetrachloroethane 0.448 19.3% 0.510 13.8%
Naphthalene 1.357 19.2% 1.650 14.2%
ACCEPTABLE LIMITS: 20.0% 15.0%

'™ INDICATES RSD NOT TO EXCEED 30% & LCS NOT TO EXCEED 25%

& 11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (816) 853-8010  Fax: (915) 853-8020 /
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Avalon Environmental Consultants
STE SAFETY AND HEALTH PLAN

CLIENT: Anthony Kershaw

SITE ADDRESS: 1187 Solano Avenue

CLIENT CONTACT: Tony Kershaw PHONE: (510) 524-8122
PROPOSED START DATE: April 13,2006 PROPOSED DURATION: Oneday
PROJECT SUPERVISOR: Trevor Santochi

1.0 PURPOSE

The purpose of the Ste Hedlth and Safety Plan (HASP) is to provide Avaon Environmenta
Consultants (Avaon) field personnd and subcontractors with an understanding of the potentia
chemica and physica hazards that exist or may arise while the tasks of this project are being
performed.

This HASP describes the procedures to be followed in order to reduce employee exposure to
potentid hedth hazards which may be present at the project Ste. The emergency response
procedures necessary to respond to such hazards are also described within this HASP.

20 OBJECTIVE

The primary objective is to ensure the well-being of dl fidd personnd and the community
surrounding thissite. In order to accomplishthis, project saff and approved subcontractors shall
acknowledge and adhere to the policies and procedures established herein.  Accordingly, al
personnel assigned to this project shdl read this Ste Hedth and Safety Plan and sign the
Acknowledgment Statement (Appendix A) to certify that they have read, understood and agreed
to abide by its provisons.

All subcontractors employed directly by Avalon are responsble for compliance with the
requirements of this HA SP and shdl assure compliance withthis HASP by dl their officers, agents,
employees and subcontractors. Avalon personnel have the authority to stop work performed by
the subcontractorsat thissteif any work is not performed in accordance withthe requirements of
thisHASP.

3.0 GENERAL S TEINFORMATION

Generd Site Description: Retall store/dry cleaner
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4.0

5.0

Generd Topography: Level concrete covered ground

Is the Ste posted with warning Sgns: YesO Nox

Is the Site presently secured from trepass: YesO Nox

If yes, describe:

SCOPE OF WORK

4.1  Description of Work to be Performed
Advance four geoprobe borings to a depth of five and fifteen feet below ground surface
(bgs). Sample soil gas from dl four borings. Work to be performed in and surrounding
the dry cleaners at 1187 Solano Avenue.

Emergency Response: No

PROJECT ORGANIZATION

51  Project Staffing/Chain of Command

Titles Names (Phone #/Pager)

Project Manager/FSS  Trevor Santochi (714) 836-6632

Crew Size No

Project Managers/FSS: 1

Equipment Operators: 2

Technicians: 0

Laborers: 0
5.2  Organization and Responsibilities

Avaon will oversee dl phasesof the project. Thefollowing management structurewill be
indtituted for the purpose of successfully and safely completing this project.

Project Manager:

The Project Manager will be responsible for implementing the project and obtaining
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necessary personnel or resources for the completion of the project. Specific duties will
include:

! Coordinaing the activities of dl subcontractors, to indude informing them of the

required Persond Protective Equipment (PPE) and ensuring ther Sgnature
acknowledging this site Hedlth and Safety Plan.

! Sdecting aField Safety Supervisor (FSS) and field personnel for the work to be
undertaken on Site,

1 Ensuring that the tasks assigned are being compl eted as planned and on schedule.

I Providing authority and resources to ensure that the FSSis able to implement and
manage safety procedures.

! Preparing reports and recommendations about the project to clientsand affected
project personnel.

1 Enauring that persons alowed to enter the site (i.e., EPA, contractors, state
officds, vistors) are made aware of the potentia hazards associated with the

substances known or suspected to be on ste and are knowledgeable as to the
location and contents of the on-site copy of the specific Ste safety plan.

! Ensuring that the FSSisaware of dl of the provisons of this Ste safety plan and
is indructing dl personnel on Ste about the safety practices and emergency
procedures defined in the plan.

! Ensuring that the FSS is making aneffort to monitor Site safety and has designated
aFdd Team Leader to assst with the respongbility when necessary.

Fied Safety Supervisor (FSS):

The Fidd Safety Supervisor (FSS) shall be responsible for the implementation of the Site
safety plan on ste. Specific duties will include:

! Evauating hedth risk potentid for each Site activity and establishing action levels
to adjust protective requirements.

I Implementing heet and cold stress monitoring and protective measures.

1 Providing Ste specific hedth and safety information.
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1 Conducting periodic Ste ingpections to ensure compliance with the HASP.

1 Directing/indructing on-site personnel regarding appropriate actions and
monitoring procedures throughout the project. The FSSwill be available on-site
during dl work activities.

1 Monitoring the compliance of fidd personnel for the routine and proper use of the
PPE that has been designated for each task.

! Routindy ingpecting PPE and clothing to ensure that it isin good condition and is
being stored and maintained properly.

I Stopping work on the site or changing work assignments or procedures if any
operation threatens the health and safety of workers or the public.

! Monitoring personnel who enter and exit the Siteand all controlled access points.

! Reporting any signs of fatigue, work-related stress or chemica exposures to the
Project Manager and/or Hedlth and Safety Manager.

1 Dignissng fidd personnel from the dte if their actions or negligence endangers
themsdves, co-workers or the public and reporting the same to the Project
Manager and Health and Safety Manager.

1 Reportingany accidentsor violations of the Ste safety planto the Project Manager
and documenting the same in the project records.

! Evduatingweather and chemica hazardinformationand makingrecommendations
to the Project Manager about any modifications to workplans or personne
protection levelsin order to maintain personnd safety.

! Approving al field personnd working ongite, taking into condderation their leve
of sefety training, their physical cgpacity and ther digibility to wear the protective
equipment necessary for thelr assigned tasks (i.e., Respirator At Testing Results))

! Overseeing the air monitoring procedures as they are carried out by the site
personnd for compliance with dl company hedth and safety policies.

1 Knowledge of emergency procedures, evacuation routes and the telephone
numbers of the ambulance, loca hospitd, poison control center, fire and police
departments.
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Ensuring thet dl project-related personnel have sgned the personnd agreement
and acknowledgments form contained in this Ste safety plan.

Coordinating upgrading and downgrading PPE with the Project Manager, as
necessary, due to changes in exposure levels, monitoring results, weather and
other gte conditions.

Peforming ar monitoring with approved ingruments in accordance with
requirements stated in this Health and Safety Plan.

Other Project Fidd Staff:
Responsihilities include:

1 Adherence to thisHASP during dl field activities.

Communicating itsrequirementsto subcontractors and ensuring their compliance.

Informing the FSS and the project manager of any hedth or safety related
questions or issues that arise in the course of the field work.

Subcontractors:
Responsihilitiesinclude:

! AdherencetothisHASP during dl fidd activitiesor to more stringent requirements
imposed by their own guiddlines.

I Submission of documentation for training, medical surveillance and respirator fit
testing requirements to the FSS prior to initiation of on-site activities.

6.0 HAZARD EVALUATION

The process of collecting subsurface samples by drilling, coring or trenching involves potentia
exposureto environmental contaminants. Potentia chemica contaminantsinclude volatile organic
hydrocarbons (VOCs).

Physical hazardswill be involved inthe operation of equipment used for the collection of subsurface
samples. Equipment that may be used on the job site may include drill rigs, steam cleaners,
pressure washers, drum dollies, backhoes, compressors and other equipment.
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Potential hazards dso indude encountering buried utilities such as gas, dectricd, sewer, water,
telephone and cable tdevison lines during drilling or trenching operations. Similarly, griking a
buried container of hazardous materids canresult in very high contaminant exposure and/or fireand
explosion hazards.

6.1  Contaminant/Waste Characteristics.

Genera Forms ® Solid®  Liquid ® Gas/'Vapor

Chemicals of Concern:

X VOC ® Chlorinated Hydrocarbons

Hazard Deter mination: Low

Primary Hazard:

Inhdation of contaminated dust and/or vapors are the primary hazards to drill dte

personnel. However, ingestions of contaminated food/drink is dso possibleif personnd
do not adequately decontaminate before these activities.

Firg Aid:

Ingestion: Give water if patient is conscious. Cdl Poison Control - follow
ingructions. Administer CPR if necessary. Seek medicd atention.

Inhaation: Remove person from contaminated environment. Administer CPR if

necessary. Seek medica attention,.

Skin Contact:  Brush off dry materid, remove contaminated clothing. Wash skin with
sogp and water. Seek medicd attention if irritation develops.

Eye Contact: Hush eyes and surrounding tissue with water for 15 minutes. Seek
medica atention.

* Exposure Symptoms. Headache, dizziness, nausea, drowsiness, irritationof eyes, nose,
throat, breathing difficulties.

Report incident to Project Manger and Hedth and Safety Manager after emergency
procedures have been implemented.
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Potential Safety Hazards:
X Wet or dippery surfaces

X Surface debris (broken glass, sharp objects)

X Noisein excessve levels
X Hoses, toals, etc. lying on ground
X Cuts and bruises

Other Hazards Present on Site: None
Overall SiteHazard Summary: LOW
7.0 GENERAL SAFETY REQUIREMENTS

All personnd involved in subsurface investigations shdl read and thoroughly understand this safety
plan prior to entering and/or working on the Ste.

No project personnel may be alowed onthe site without the prior knowledge and consent of the
designated field safety supervisor and project manager.

There will beno on-gte activities conducted without sufficient backup personnd. At aminimum,
two persons must be present during on-gite activities. Visud, voice or radio communication will
be maintained at dl times.

There will be no eating, drinking, application of cosmetics or smoking on the Ste.

Project personnel shdl bring to the attention of the designated FSS any unsafe conditionor practice
associated with on-site project-related activities.

All boring, excavation, heavy equipment operation and general congtruction activities shall be
performed in compliance with 29 CFR 1926.

All project personnel who are required to wear purifying or air supplied respirators must first meet
the training and medica requirements of 29 CFR 1910.120 and 20 CFR 1910.134.

No contact lenses may be worn within 20 feet of drilling activity ("hot zon€").
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7.1  Control of Work Area
Prior to the start of work the work area shdl be controlled to reduce the posshility of
injury to workers or pedestrians.  Control of the area will be accomplished by, but not
limited to, the following:

Setting up physicd barriersto exclude unnecessary personnd from the areaand posting
appropriate sgnage.

Egtablish the working zones (Exclusion Zone, Support Zone and Clean Zone) within the
work ste.

Minimize the number of personnel and equipment inthe work area consstent with effective
operations.

Establish control points to regulate access to work zones.

Prior to the start of work each shift, the FSS shdl conduct an ingpection of the devices
used to control the work area. (See Appendix F, Site monitoring Log.)

7.2  Drill Rig Safety Guidelines

Drill rig maintenance and safety is the responsibility of the drilling operator. The following
information is provided as generd guiddinesfor safe practices on the Ste:

! No food or beverage will be consumed or stored in the operational area.

! The route of travel before moving the drill rig off-road should be inspected.
Rocks, trees, erosion, power lines and uneven surfaces should be noted.

I No passengers shdl be permitted in the cab while moving the drill rig into rough
or doped terrain.

! Multiple drive power trains (when available) on rig vehide shal be mohilized for
off-road travel.

1 Travel directly up or down grade on dopesis preferred.

1 Changes in grade dhdl be approached squardly to avoid shifting loads or
unexpected weighting.

! A spotter (person at grade) to provide guidance when vertical and lateral
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clearance is questionable shdl be utilized.
1 Use hand brakes and chock rig wheels when grades are steep.
1 Rig mast shdl be lowered when traveling off-road.
1 All loadsto rig shal be secured prior to off-road mobilization.
1 Locate and treat overhead eectrical lines asif they were energized.

I Utility agencies shdl be contacted to de-activate overhead service in areas that
interferewithdrilling operations. Utilitiesshall be handied only by utility personndl.

! Utility agencies shdl be contacted to survey, mark and flag locations of buried
utility lines

1 Allow at least 20 feet clearance between rig mast and overhead utility lines.
Prevent rig contact with utility lines.

! Stabilize and level each work site prior to drill rig setup.
! Maintain orderly housekeeping on and around the drill rig.

! Store tools, materias and suppliesto alow safe handling by drill crew members.
Proper storage on racks or siliswill prevent spreading, rolling or diding.

I Storage of tools, materias or supplies within or on the drill rig derrick during
trangportation shdl be avoided.

! Store gasoline only in containers pecificaly designed or gpproved for such use.

! Wear eye protection when chipping, chisding or bresking materid that presents
arisk of flying objects.

1 Wear appropriate respiratory protection when performing dusty work. (i.e.
concrete cutting, mixing cement etc.)

! Inspect wire, rope, hoisting hardware, swivels, hooks, bearings, sheaves, guides,
rollers, clutches, brakes for the falowing: abrasions, bresks, wear, fatigue,
corrasion, jamming and kinking.

! Suspension of loads when hoigt is unattended should be avoided.
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1 Hoigting loads directly over field personne shall not be permitted.

I Resdtrict hoisting operations during unfavorable environmenta conditions such as
ran or high winds.

! Maintain safe distance from hoisting equipment (e.g., wire rope, hooks, pinch
points) when dack is reduced.

I Responsihilitiesof driller, geologists, fidd crew, etc. during drillingoperations shdl
be established before work activities are initiated.

! Hand auger thefird five feet in dl borings.

! Begin auger borings dowly with the drive engine operating at low RPMs.
! Redtrict contact with power coupling or auger during rotation.

! Prevent placing hands or feet under auger during rotation.

! Prevent placing hands or feet under auger sections during hoisting over hard
surfaces.

1 Avoid the removd of soil/cuttings with hands or feet.
I Cleaning shdl occur when drill rig isin neutral and the augers are not rotating.
7.3  General Heavy Equipment Operation Safety Guidelines

Hazards/Controls

@ The use of heavy equipment produces noise levels in excess of regulatory limits.
During any activitiesinvolving the use of heavy equipment, ear plugs or ear muffs
providing a least 25 NRR of protection must be worn.

2 Since verba communication isimpossible, sandardized/recognized hand 9gnds
must be used and should be reviewed by al personnel prior to job startup.

3 Itisthe responghility of dl personne to keep wel back fromoperating equipment,
snce the equipment operator may have limited vighility.

4 Prior to the use of cranes, verify that acurrent certificationisavailable and perform
an appropriate load test.
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) Crane operations should be performed uang tag lines and sufficient number of
"chokers'.

(6) Heat stress is a hazard, epecidly where PPE is required. Use work-rest
regimens and maintain hydration.

Other Regquirements

Only personnel that have been trained and certified in the use of heavy equipment may
operate said equipment. Each piece of equipment must be trained on separately.
Personnel involved in other specidized tasks must be appropriately trained prior to
performing them.

7.4  Decontamination/Cleaning Activities Safety Guidelines

Hazards/Controls

! The fact that decontamination or deaning activities are taking place implies that
chemicd contamination is present and must be protected againg. In addition, the
deaning agents may be irritating, or worse, and protective measures must be
implemented.

1 Proper lockout/tagout procedures must be employed to prevent injury. Electrica
circuits require specid attention.

! Sgnificant amounts of decontaminationwork must be inrestricted work areasand
from ladders, etc. Slips, trips and fdls cause serious injury and good
housekeeping is very important.

! Heat stress is a hazard, epecidly where PPE is required. Use work-rest
regimens and maintain hydration.

Other Requirements

All decontamination operations that involve confined spaces, supplied air, etc., alsorequire
the task specific training.

7.5  Sampling Activities Safety Guidelines

Hazards/Controls

! When opening drums, check firs for pressure. Loosen theretaining ring part-way
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and lift lid gently. After insuring that no resdud pressure is present, finish
removing retaining ring.

The need for sampling is often the result of "lack of knowledge" of the materid,
implying a somewhat unknown Stuation. PPE requirements and handling
procedures must addressthis.

Some sampling activitiesrequire use of special samplingequipment. Personsusing
this equipment should be trained prior to performing sampling.

Thereisaconcern of punctures and cuts. Specid protective equipment will be
required.

Heat stress is a hazard, especially where PPE is required. Use work-rest
regimens and maintain hydration.

80 PERSONAL PROTECTIVE EQUIPMENT (PPE)

Based oninformationgathered during prior investigations, the appropriate starting level of PPE for
this project isLevd D.

8.1 Level D Protection

The minimum ensemble (Leve D) for work zone and decontaminationwork isas follows:

Note:

Hard Hat

Stedl toe safety shoes or boots
Safety Glasses

Hearing Protection (if necessary)

Contaminants are anticipated in some, if not most, areas of subsurface work; should evidence of
contamination become apparent, then protective gloves, including alatex liner and chemical resistant
outer gloves and Tyvek™ coverdl will berequired (see selection criteriabelow). In addition, latex over-
boots (disposable) or reusable chemically resistant over-boots or steel toe over the sock rubber boots
will be necessary. Provisions for decontamination must be established at any exclusion zone where
non-disposable outer boots are to be worn.

For operations which require work gloves to protect the hands from abrasion, sharp
edges, etc., leather (or equivadent) work gloves may be worn OVER chemica resstant
gloves. Such gloveswill be dedicated to exclusion zone work, but must be assumed to be

1187 Solano Avenue
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chemically contaminated once put into service.

Upgrades of additiona equipment may be mandated by the FSS based upon conditions
or activities. Subgtitutions other than those described in this section are permissible only
upon approva by the FSS.

8.2 Leve C Protection

Congists of the addition of the following respiratory protection to the Level D ensemble
(Section 8.1):

I Full face ar purifying respirators with combination HEPA/organic vapor/acid
cartridges.

! EyeglassinsartsMUST be provided for those employeeswho requireprescription
eyewesr.

8.2.1 Criteriafor UpgradingtoLevel C

The presence of any one of the following conditions shdl be suffident to require
Leve C PPE.

! Verified detection of combudtible gaslevesinthe bresthing zone usng the
combustible gas meter. The detection of methane is likely to be an
indication of the presence of other contaminants.

! "Verified" organic vapor levesinthe breathing zone, as measured by PID:

> 2 ppm above background, sustained for five minutes.
> 5 ppm above background, sustained for one minute.

1 The detection of readings above background at the borehole/pit shall be
noted inthe sampling log as evidence of environmenta contamination, but
only breathing zone PID measurements shal be used for establishing
respiratory protection criteria.

! Vighle dust release (for example, during drill or when jack hammering
concrete).  Alternate NIOSH-approved dust respirators may be
substituted for full face ar purifying respirators with specific gpprova by

the FSS.
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1 The detection of chemicd odors arisng from boreholes.

1 Once Leve C protection is initiated, it will continue to be worn until the
triggering condition returns to background levels.

! Theterm"verified"is used to indicate measurementsthat are confirmed by
one or more of the following:

@ Detectionof the contaminant usng more thanone insrument (i.e.,
verification by detector tubes, OVA, €ic.)

2 Repeatable measurements - for example, if the PID indicates a
reading above background, the meter should be moved upwind
of the operation. If thereading falsand rises again upon returning
the ingrument to the origind location, the initid messurement may
be congdered "verified".

3 If the meter response is not attributable to the borehole or
excavated materid, the meter should be checked for drift. If
circumstances suggest avapor source not related to the sampling
process, the FSS should beimmediately contacted for evaluation.

8.3  Additional Protective Equipment
American Nationd Standard Inditute (ANSI) approved safety glasses with side shields
shdl be required during chip-producing operations, suchas drilling/jackhammering through
concrete.

Splash-proof chemica goggles shdl be mandated by the FSS for operations presenting
gplash or splatter potentid, such as vehicle decontamination or wet drilling operations.

(Full face respirators preclude the need for other forms of eye protection.)
Hearing protection: Employees will be offered a choice of ear muffs or disposable ear
plugs for usearound high noise levels The FSS shdl base decisons asto what conditions
require the use of hearing protection on the criteria set forth in Section 13.5.

84  Personal Protective Equipment Restrictions

Contact lenses will not be permitted in any exclusion zone.

Personnel who may be required to don respiratory protection shal be required to report
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to work clean shaven every day (in Stuations requiring face-to-facepiece sed.)

Personnel may only wear Leved C respirator models for which the result of a previousfit
test are on file with the FSS.

8.5  Sdection Criteriafor Coveralls
Uncoated Tyvek~ coverals may be utilized for dry work.

Polyethylene-coated Tyvek~ coverdls shdl be utilized for work which presents the
potentia for contact with contaminated liquids of wet mud (mud loose enough to splash or
splater.) Examples Wet drilling, handling water samples, decontaminating vehicles.

Note: Vinyl rain suits may be substituted for polyethylene coated Tyvek™ provided decontamination
procedures, approved by the HSO are implemented before use.

Saranex coverals are to be worn during any VOC sampling and whenever indicated by
the FSS.

90 AIRMONITORING

Air monitoring is conducted to identify and quantify airborne levels of hazardous substances, to
determine appropriate levels of respiratory protectionand to warn of the potentia for Immediately
Dangerous to Life and Hedlth (IDLH), toxic or flammable atmospheric conditions.

The greatest potentid hazards to safety and hedth at thisSte arel

1 Exposure to chemica vapors - through inhalation.
2. Exposure to chemical contamination - through skin contact and ingestion.

Ongoing ar monitoring during proj ect taskswill provide data to ensure that vapor concentrations
are within acceptable ranges and will provideadequatesdlection criteria for respiratory and dermal
protection. A Photo lonization Detector (PID) shdl be utilized for monitoring with a 1 part per
million (ppm) detection limit.

I If PID readings taken in the bresthing zone exceed 100 ppm, a NIOSH approved air-
purifying respirator with organic vapor cartridges must be worn by al steworkerswithin
any areawhere monitoring results exceed 100 ppm.

If PID readings taken in the breathing zone exceed 750 ppm, Leved B protection will be
required. Personnd must leave site immediately and contact FSS or Health & Safety
Manager for further instructions.

“VA Avalon Environmental Consultants Project Number 0420-458-4
s = Anthony Kershaw 1187 Solano Avenue

April 13, 2006 15 Albany, California



1 Respirator cartridges will be changed once per day as a mnmum. This can be
accomplished at the end of the work day during respirator decontamination. |f odor
breakthrough is detected while wearing the respirator or breathing becomes difficult,
change cartridges immediatdly.

9.1 TasksPerformed Within a Confined Space

! Mechanical injuries and chemicd injuries are possible when working in confined
gpaces. To minimize potentia for these injuries, effective lockout/tagout and
blocking/blinding procedures must be employed.

! Hazardous atmospheres may exig or develop within confined spaces. It is
important to identify these atmospheres and to proceed to diminate the condition
and/or protect agang it. Monitoring shal include oxygen, LEL and toxic
contaminant readings. Regulatory limits for work conditions are:

19.5-23% Oxygen
< 10% LEL
< 100ppm Toxic Contaminants

Varying conditions will dictate PPE particulars. Monitoring will occur prior to
entry and at specified intervas during entry. (Entry into IDLH amospheres
require HLR with egress or SCBA and the use of buddy team procedures.)

1 Safework practi cesand emergency rescue require specific equipment for confined
gpace entries.  All entry personnd will wear harnesses, lifdines and lanyards.
(Exceptions by written variance from Hedth and Safety only.) Entry through top
manways/openings require the use of an emergency extraction device.

! The minimum number of personnd for any entry isthree (3). Depending on work
tasks, more personnel may be required. The standby/rescue/ holewatch person
must be dressed to the same leve of protection, and in the same chemica
protective clothing asthe entry person(s). If thejob isoperating "under ar”, the
rescue attendant must be supplied by a separate air source (2 pack of bottles or
SCBA.)

I Physicd apparatus and maeriads are common within confined spaces and can
cause injury and/or may damage chemica protective clothing. Such structures
indicate specid PPE requirements and a cautious approach.

1 All hazards must be identified and controls discussed with work team.
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Entries from eevated work surfaces have the same hazards and controls are the
same as for any eevated work surface. Any other hazardous operations that
occur within the confined spaces will be controlled, in most cases, in the same
fashion asif the hazardous operation occurred outside the confined space.

Heat stress is a hazard, especidly where PPE is required. Use work-rest
regimens and maintain hydration.

Other Regquirements

Only personnd that have been trained and certified in Confined Space operations will be
alowed to participate in these operations.

If the entry is done "under air*, Supplied Air requirements must be adhered to as well.
9.2  Stopping Work

Criteriafor stopping work and evacuating personnel fromthe work zone are listed below.

Once work is stopped due to a reason listed below, operations, work practices and

protective strategies will be re-eva uated and modified, if necessary, through consultation

with the FSS prior to resuming activity.

The detection of combustible gas levelsin excess of 25% (LEL) at the borehole or pit.

1 "Verified" organic vapor levels of < 50 ppm viathe PID in the breathing zone.

The detection of gaseous contaminants that cannot be removed by the Level C
respirator at levels above 50% of the OSHA PEL as measured at the breething
Zone via detector tubes. Example: H,S, HCN, mercury vapor. EXCEPTION:
Carbon monoxide - see below.

Carbon monoxide (CO) levels inexcess of the fallowing levels (measurementsvia
detector tubes may be used for the following determinations):

a) In excess of 50 ppm for periods exceeding 15 minutes (breathing zone).
b) In excess of 15 ppm for 30 minutes (bresthing zone).
9.3  Air Sampling Protocol

Previous environmentd investigationsindicatethe possi bility of volatile organic compounds,
such as tetrachloroethene (PCE). In the event ar monitoring with a combination
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oxygen/combudtible gas meter becomes appropriate, darms shdl beset at 19.5% oxygen,
25% LEL. The meter isto be set up with an extenson probe or alength of Tygon tubing
to allow sample to be drawn immediately adjacent to borehole.

I The following air/phys cal monitoring shall be conducted whenthe exclusonzones
are occupied. When more than one excluson zone exids at the same time (not
anticipated), spot readings at dl occupied excluson areas shdl be performed on
arotating basis.

! PID readings. Organic vapor monitoring shal be performed at the breathing zone
and boreholes every 10 feet of drilling Results shdl be logged on the Site
Monitoring Log located in Appendix F.

! Personal sampling for: Organic vapors may be required at the discretion of the
FSS.

9.4  Equipment Calibration and Maintenance

Oxygen/Combudtible gas meters shdl be cdibrated dally againgt a cylinder of cdibration
gas of asuitable concentration, such as 25% LEL.

The PID dhdl be cdibrated daily againgt isobutylene span gas and "zeroed" againgt
organic-free zero air. Background levels measured at the Site shall be noted daily, and
used daily, as abasdine for detecting excursons during monitoring.

All ingrumentsshdl be charged and maintained as specified in their respective instrument
manuds. Thiswill be the responshility of the FSS.

9.5 Documentation

The Site Monitoring Log (Appendix F) shdl be used to document dl ar monitoring deta.
Thislog shdl be used to record the following:

! Instrument caibrations
! Work zones established each day - list location and activity for each.
! Breething zone and borehole readings.

- type of instrument/reading

- location
- time of measurement
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- activity
- actions taken in response to elevated levels

! Any unusua occurrences (injuries, incidents of non-compliance with HASP,
instrument darms sounding, etc.) or safety concerns.

I Upgrades/downgradesin PPE. Theduration of useof Leve C equipment shdl be
noted.

! Westher conditions each day (temperature, wind and precipitation) are sufficient.
10.0 CHEMICALSOF CONCERN
Hedlth Effects
Potentid hedlth effectsfroma chemica exposure are dependent on severa exposure factors such
as. toxicity of substances, duration of exposure, concentration during exposure and the overall

hedlth of the person exposed.

The chemicds commonly at this Site are: Volatile organic compounds. The fallowing is a hedth
andyss of these chemicds.

Additiond information (When Available) of these chemicas can be found in the Materia Safety
Data Sheet located in Appendix D.

Volatile Organic Componds

Tetrachloroethylene (also known as perchloroethene or "PERC") is a synthetic chemicd. It isa
colorless, nonflanmable and stable liquid a room temperature. Although it is liquid at room
temperature, it tends to evaporate into the air producing an ether-like odor that may be detected
at low concentrations. However, after ashort period of time the odor may become inconspicuous,
thereby becoming an unreigble warning sgnd.

Volatile organic compounds (VOCs) can enter the body through inhalation, ingestion and skin
contact. Hedth effects include Eye and respiratory tract irritation, headaches, dizziness, visud
disorders, and memory imparment are among the immediate symptoms that some people have
experienced soon after exposure to some organics. Many organic compoundsare known to cause
cancer in animals, some are suspected of causing, or are known to cause, cancer in humans

11.0 SPILL CONTAINMENT

The activitiesanticipated in the course of this project do not present likely scenariosfor hazardous
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materid slls. Sampling and decontamination media such as hexane, acetone and nitric acid will
be handled in smdl containers.

Plastic sheeting surrounding boreholes shdl be sized to contain the volume of spoil/water
anticipated to be unearthed. Where sgnificant quantities of potentially contaminated water will be
handled, the sheeting will be bermed to prevent the flow of liquids to surrounding aress.

A supply of sorbents will be kept on-site sufficent to contain the contents of the largest single
portabl e container of hazardous materia (hexane, gasoline, acetone, etc.) The PPE present for fidd
work is suitable for clean-up of spills of this nature.

120 WORKER DECONTAMINATION
Decontamination is required each time persons leave awork zone and there is reason to suspect

s0il contamination. Decontamination for this type of work rdlies heavily on the use of disposable
PPE.

When personnel move between active work zones, minimd decontaminationwill be required. The
Leve D excluson zone ensemble may be left on EXCEPT:

1 Latex overboots shal be removed upon exiting any excluson zone.
ALTERNATIVE: Overboots may be washed in sogp solution in awash tub.

! Non-disposable rubber boots shdl be washed insoap solutioninawashtub EACH TIME
wesarer leaves excluson zone.

1 Personnel who have removed or decontaminated boots, but who are wearing Level D
exclusion zone PPE, must proceed on foot directly to the next exclusion zone.

When personnd are leaving awork areafor any destination outside of awork zone, the following
procedures shall be in effect:

1 All duct tape is removed and discarded in designated disposa bag.

1 Latex overboots are removed and discarded in designated disposal bag.
(ALTERNATIVE: Non-disposablerubber bootsshal bewashed in sogp solutioninwash
tub.)

I Outer gloves are removed and discarded in designated disposal bag.

1 Coverdls are removed and discarded in designated disposa bag.
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Inner gloves are removed and discarded in designated disposa bag.

Personnel shdl proceed to nearest hand/face washing fadilities before consuming food,
beverages or tobacco products.

If only light contact withexcavationmaterias has occurred, latex overboots, coverdls and
outer gloves may be set asde and reused during the next work period after a break.

NOTE: Itisanticipated that all disposable components of the Level D ensemble will be used for a
maximum of 4-5 hours before being discarded, since they will be discarded at lunch and at the end of
thework day. Items that become torn or grossly contaminated will be replaced as needed.

13.0 JOB SITEHAZARDS
The following hazards may be encountered in this:
13.1 Slippery Surfaces

All employees must wear AmericanNational Standards Ingtitute (ANSI)-approved work
boots with stedl toe protection. Skid proof soles are highly recommended.

13.2 Organic Vapors

Theinhdation of volatile organic vapors during al operations can pose a potential hedlth
hazard. Hazard reduction proceduresinclude monitoring theambient air withaPID and/or
FID and use of Persona Protective Equipment indicated on Table Il. Workers should
stand upwind of the source of contaminationwhenever possible. If ambientar levdsinthe
breething zone exceed 100 ppm, ful face respirators equipped with organic vapor
cartridges must be worn.

13.3 Flammable Vapors
Presence of flammable vapors can pose a potentid fire hazard and healthhazard. Hazard
reduction proceduresinclude monitoring theambient ar withan O,/LEL meter. If theLEL
reading exceeds 20%, leave the ste immediately and contact the Fire Department.

13.4 Oxygen Enriched/Deprived Atmospheres
Atmospheresthat contain aleve of oxygen greater than 23% pose an extreme fire hazard

(the usud ambient oxygen leve is gpproximately 20.5%). All personnd encountering
atmospheres that contain a level of Oxygen greater than 23% must evacuate the Ste
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immediately and must notify the Fire Department.
135 Noise

When exposure to sound levelsin the fidd personnd's ear ("A") scde, dow response) is
likely to be in excess of 90 Db for greater than 5 minutes or 85 Db for greater than 30
minutes, noise protectionshdl beworn. Thus, asound level meter shdl be present if these
levels are likely to occur.

Itisanticipated that work within ten (10) feet of adrill rigwill be 85 Db or greater. Sound
level meter (SLB) readings will be performed whenever obvious noise sources call for
measurements. The SLM readings will be used to determine the need for mandatory
hearing protection. Once specific operations/tools are documented as producing noise
levelsthat require hearing protection, the FSS may enforce the use of hearing protection
whenever the operation takes place. ANSI-approved hearing protection must be worn
during noise operations such as drilling.

13.6 Surfaceand Equipment Contamination

Contact with contaminated surfaces, or surfaces suspected of being contaminated, should
be avoided. Thisincludeswaking through, kneding or placing equipment in puddles, mud,
discolored surfaces, or on drums and other containers. Eating, smoking, drinking and/or
the gpplication of cosmetics is prohibited on thisdtein the immediate work area. This
reduces the likelihood of contamination by ingestion.

13.7 EXxposure- Heat Stress
Sincedimétic changes cannot be avoided, work scheduleswill beadjusted to providetime
intervas for intake of juices, juice products and water in anarea free from contamination

and in quantity gppropriate for fluid replacement.

Heat stress may occur eveninmoderate temperature areas and may present any or al of
the fallowing:

1 Heat Rash: Result of continuous exposureto heat, humid air and chafing clothes.
Heat rash is uncomfortable and decreases the ability to tolerate hest.

Heat Cramps. Result of the inadequate replacement of body eectrolytes lost
through perspiration. Signs include severe spasms and paininthe extremitiesand
abdomen.

Heat Exhaugtion: Result of increased stress on the vitd organs of the body in the
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effort to meet the body's cooling demands. Signsinclude the following: shalow
breething; pae, cool moist skin; profuse swesting; dizziness.

Heat Stroke: Result of overworked cooling system. Heat stroke is the most
serious formof heat stress. Body surfaces must be cooled and medica help must
be obtained immediately to prevent severe injury and/or death. Signsindudethe
folowing: red, hot dry skin; absence of perspiration; nauses; dizziness and
confusion; strong, rapid pulse. This can lead to coma and degth.

Heat Stress Prevention

A.

E

F.

Replace body fluids (water and eectrolytes) lost through perspiration. Solutions
may includea0.1% sdt and water solutionor commercia mixessuchas Gatorade
and Sguench.

Adminigter cooling devices to ad the natura body ventilation. Cooling occurs
through evaporation of perspiration and limited body contact with heat-absorbing
protective dothing. Utilize fans and air conditioners to assst in evaporation.
Long, cottonunderwear is suggested to absorb perspiration and limit any contact
with heat-absorbing protective clothing (i.e., coated Tyvek~ suits).

Providehose-down mobile shower fadilitiesto cool protective dothingand reduce
body temperature.

Conduct non-emergency response activitiesinthe early morning or evening during
very hot wesether.

Provide shelter against heat and direct sunlight to protect personnd.

Rotate workers wearing protective clothing during hot westher.

13.8 Exposure- Cold Stress

Work schedules will be adjusted to provide sufficent rest periods in a heated area for
warming up during operations conducted incold weather. Alsothermd protective clothing
such aswind and/or moisture resistant outerwear is recommended to be worn.

If work is performed continuoudy inthe cold at or bel ow - 7°C (20°F), induding wind chill
temperature, heated warming shedlters (tents, cabins, company vehicles, rest rooms, etc.)
shdl be made available nearby and the worker should be encouraged to use these shelters
at regular intervals, the frequency depending on the severity of the environmenta exposure.
The onset of heavy shivering, frostnip, the feding of excessve faigue, drowsiness,
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irritability or euphoria are indications for immediae return to the shelter. When entering
the heated shelter, the outer layer of clothing shal be removed and the remainder of the
clothing loosened to permit Sweeat evaporation. A change of dry work dothing shdl be
provided as necessary to prevent worker from returning to their work with wet clothing.
Dehydration, or the loss of body fluids, occursin the cold environment and may increase
the susceptibility of the worker to cold injury due to asgnificant change in blood flow to
the extremities. Warm sweet drinks and soup should be provided at the work site to
provide cdoric intake and flud volume. The intake of coffee should be limited. (Adapted
from TLV'sand Biologica Exposure Indices 1988-1989; ACGI.)

13.9 Falling Objects

Hard hats must be worn by dl personne whenever congtruction-type activity is taking
place. (i.e., drilling, excavation, trenching)

13.10 Vehicular Traffic

All employees will be required to wear a fluorescent safety vest at dl times while on Ste.
In addition, the following safety equipment procedures must be adhered to.

Task Traffic Safety Equipment
Dirilling A
Safety Equipment Key:

A = Conesand barricades required - tapes and flags are recommended but
optiond.

13.11 Monitoring Wdl Activitiesand Groundwater Sampling

Skinand eye contact with contaminated groundwater and/or soil may occur during these
tasks. Nitrile butyl rubber or neoprene gloves and gpproved safety goggles should be
worn when contact with contaminated substance and/or splash is possible.

13.12 Sample Preservation and Safety Procedures

When hydrochloric acid is used, skin and eye contact can occur. This hazard can be
reduced with the use of Nitrile butyl rubber or neoprene gloves and the use of safety

goggles

Skin and eye contact with contaminated soil and/or groundwater may occur during
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sampling. Nitrile-butyl or neoprene gloves and approved safety glasses should be warn
during sampling activities.

13.13 Cleaning Equipment

Skinand eye contact withmethanol, Alconox or other deaningsubstancescan occur while
cleaning equipment. Thishazard can be reduced with the use of Nitrile butyl rubber or
neoprene gloves and the use of safety goggles.

140 EMERGENCY COMMUNICATION

Work areas (exclusonzones) will generdly be staged within short walking distances of each other
s0 that personnel inone areamay quickly and directly summon assistance from other work aress.

The tdephone will be the primary means of communicating with sources of assistance not in the
immediate work area. The FSS shdl have acdlular phone on-ste for usein an emergencies. It
will be the responghility of the FSS as Project Fidd Staff to familiarize themsdaves with the
locations of telephones that will be ble during emergencies.

The on-gte personnel must also be able to accurately describe their work location(s) accurately
to authorities in the event of an emergency requiring outs de ass stance.

141 Fire
A dry chemicd fireextinguisher will be carried witheach drill rigfor use againgt smdl fires.
Only Factory Mutua (FM) approved fire safety cans will be used to transport and store
flanmable liquids. All gasoline and diesd-driven engines requiring refueling must be shut
down and dlowed to cool before filing. Smoking is not dlowed during any operations
withinthe work areainwhich petroleum products or solventsin free-floating, dissolved or
vapor forms, or other flammable liquids may be present.
No open flane or spark is dlowed in ay area containing petroleum products or other
flanmable liquids.

14.2  Injury/lliness

The severity of on-gteinjury/illness will be assessed by on-site personnel. A fird- ad kit
will be available for minor injuries.

Conditions requiring medica treatment will be handled asfollows:
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Minor Injury/lliness. Person will be assisted with decontamination and available
on-site treetment will be rendered. |If treetment by a physician is indicted, the
person will be transported by car to the nearest emergency medica facility by
project field aff.

Major Inuriedlliness. If condition requires ambulance, emergency medica
trestment will be summoned by diding "911". If decontamination (could consst
of cutting/tearing off contaminated protective clothing) canbe performed without
risking further injury or resulting inlost time, this shdl be conducted while awaiting
assgtance in addition to whatever first aid may be rendered. It is anticipated the
work on this project will not involve extremely hazardous contaminants. Medical
personnel will be informed of the nature of potentia contaminants on the victim by
the FSS.

The nearest fire gation is located one mile west of thejob ste. Take Solano west
to SanPablo....Turnleft...proceed to Buchananand turn left. Thefiregtationison
the corner of Buchanan and Marin Avenue

14.3 Emergency Procedures

Emergency Te ephone Numbers:

Telephone located at:  Jobsite cellular # (714) 287-5760

Ambulance/Fire/Police: 911

Poison Control: (800) 777-6476

Nationa Response Center: (800) 424-8802

U.S. EPA (24-Hour Haotline): (800) 424-9346

State Regulatory Agency: (805) 549-3699

Client: (510) 524-8122
Contact Person: Tony Kershaw

Encountering Hazardous Situations (requiring evacuation)

In the event of an emergency, (i.e. fires, explosions or any unplanned sudden or non-
sudden release of hazardous waste or hazardous waste congtituents to air, soil or surface
water at the fadlity) the team member that observesthis conditionshdl give an emergency
darm. The emergency darm signd will bethree hornblasts onthe hornlocated inthe site
vehicle.

Actions to be taken will be dictated by the emergency. All appropriate loca emergency
response agencies shal be notified immediately. The police, fire department, emergency
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response teams and ambulance may be reached viateephone by diding "911".

The nearest hospitd and additional emergency contacts are listed on the previous page
(Section 1.0).

Personnd encountering a hazardous Stuation shal indruct others on Site to evacuate the
vicinity immediaely and cal the Field Safety Supervisor and the Project Manager for
indructions.

The dte mug not be re-entered until backup help, monitoring equipment and persona
protective equipment is on hand.

144 Air Releases

The degree of releases of arborne contaminants that congtitutes an emergency shdl be
determined by the FSS if circumstances permit. In generd, it is unlikely that subsurface
sampling operations will result in ar releases of sgnificance outside the exclusion zone.
Evidence of the spread of subsurface contaminants outs de the exclus onzone (as detected
by instruments) will require cessation of operations and capping of the borehole.

In the event of air release of contamination that can not be immediady controlled, fidd
personnel will withdraw to an uncontaminated area and prevent non-project personnel
from entering the area.

145 Weather
Severe weather shall serve as a basis to ease or suspend outdoor field operations.
Examples include snow, high winds, temperature extremes and rain.  Determinations of
what conditionswill requireshutdown or postponement of operation shal be made through
consultation between the Project Manager, FSS and Fidd Staff.

146 Work Site Access

Access within a five-foot radius of any on-site operation is prohibited to dl but Avaon
authorized field personnel and subcontractors.

14.7 Emergency Equipment

Vehicles used for ste work will be equipped with a first ad kit and safety equipment

induding:
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fluorescent cones

flags (as needed)

barricades (as needed)

fire extinguisher (dry chemica ABC-type extinguisher)
flaghlight

water, suitable for drinking

appropriate emergency bandage materia

14.8 Carbon Treatment

If this Steinvolves the use of a Carbon Treatment System, then the following information
will gpply:

The Carbon Treatment System is equipped with an emergency shut-off. The
sysdem will shut off automaticadly when the non-methane TPH vapor
concentrations in the intermediate line reach 5% of the Lower Explosive Limit
(LEL) for gasoline as recorded by the system monitors.

The suggested equipment for decontamination and spill response procedures includes:

wash tubs (3)

plastic sheets

trash bags

scrub brushes

detergent

sorbent booms (as applicable)

The carbon system is a closed system where no chemicas are used. The potential for a
spill isminimd; thus, spill containment is not addressed in this Site Safety Plan.

14.9 Drilling Notification Procedures
A Dig-Alert authorization number must be obtained prior to drilling.

During the drilling operation, two persons (one designed as "drille™ and the other as
"heper™) mug be present at dl times. The helper (whether Avalon personnel or
subcontractors) must be ingtructed as to the location of the emergency shut-off switch.
Every attempt must be madeto keep unauthorized personnel fromentering the work area.
If thisis not possible, the operation should be shut down until the arealiscleared. Thearea
where the operation is taking place shall be cordoned off with abarricade. The FSS or
the PM has the authority and the responsibility to shut down the drilling operations
whenever a hazardous Stuation is deemed present.
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The mast of the drilling rig must maintain a minimum clearance of 20 feet from any
overhead eectrica cables. All drilling operations will cease immediatdy during hazardous
wegther conditions such as high winds, heavy rain, lightening and snow.

Hard hats dhdl be worn at dl times Hearing protection shal be worn during noisy
operations.

If product is encountered during the drilling operation, al work must stop in order for
employees to upgrade persona protective equipment to Level C. A full-face respirator
should be worn in order to prevent the inhaation of vapors and to provide face and eye
protection from splashes. Coated tyvek suits, gloves and overboots should be worn to
prevent skin contact with the soil.

Air monitoring must be performed in the work area to document breathing-zone
concentrations. If air monitoring resultsindicate concentrationsgreater than 700 ppm, then
Leved B respiratory protection will be implemented.

Respirator cartridges must be changed at the end of awork period or if "breskthrough”
occurs. If employeesexperience continuouscartridge " breskthrough™, thentheemployee's
work procedures and the leve of respiratory protection must be re-evaluated by the Site
Safety Officer and the Hedlth and Safety Manager in order to determine the necessity of
upgrading to Level B respiratory protection.

14.10 Electrical Equipment and Ground-Fault Circuit Interrupters

All éectrical equipment and power cablesinand around wells or structures suspected of
containing chemical contaminationmugt be intrindcaly safe and equipped withathree-wire
ground lead, rated explosion-proof for hazardous atmospheres. In accordance with
OSHA 29 CFR 1926.404, approved ground fault drcuit interrupters (GFCI) must be
used for dl 120 valt, angle phase, 15 and 20 ampere receptace outlets on the site which
arein use by employees. Receptacles on the ends of extension cords are not part of the
permanent wiringand therefore, must be protected by GFCI'swhether or not the extension
cord is plugged into permanent wiring.

The GFCI is a fast-acting circuit bresker which senses small imbaances in the circuit
caused by current leakage to ground and, inafractionof a second, shutsoff the dectricity.
However, the GFCI will not protect the employeefromline-to-line contact hazards (such
as a person holding two "hot" wires or a hot and neutral wire in each hand.) The GFCI
does provide protection againgt the most common form of dectrica shock hazard - the
ground fault. It aso provides protection againg fires, overheating and destruction of

insulation on wiring.
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GFCl's can be used successfully to reduce dectricd hazards on congtruction Sites.
Tripping of GFCl's- interruptionof current flow - is sometimes caused by wet connectors
and tools. It is good practice to limit exposure of connectors and tools to excessive
moigtiure by using watertight or sedlable connectors. Providing more GFCI's or shorter
circuits can prevent tripping caused by the cumulative leekage from severd tools or by
leskages from extremdy long circuits. (Adapted from OSHA 307; Ground-Fault
Protection on Construction Sites, 1987.)

14.11 Damageto a Utility

In the event anunderground utility (gas, eectric, sewer, water, phone, etc.) isstruck in the
course of subsurface drilling, the loca utility shal be notified as soon as possible after any
fire or injuries are addressed as listed above.

14.12 General Health

Medicine and acohol can increase the effects of exposure to toxic chemicas. Unless
specificdly approved by a qudified physician, prescription drugs should not be taken by
personnel assigned to operations wherethe potentia for absorption, inhdationor ingestion
of toxic substances exigts.

Drinking dcohalic beverages is prohibited. Drinking acoholic beverages and driving is
prohibited at any time. Driving at excessive speedsis always prohibited.

Skin @rasons mug be thoroughly protected to prevent chemicas from penetrating the
abrason. It isrecommended that contact lenses not bewornby persons working on the
gte.

14.13 M SDS Information (When Available)

Materid Safety Data Sheets (M SDS) on chemicd substances encountered at the Ste shdll
be made available to dl persons (induding subcontractors) working at the site. These
MSDS's shdl be enclosed within this site safety plan in Appendix D. For emergency
gtuations not spedificdly addressed by this dte safety plan, refer to MSDS
recommendeations for action information.

150 HEALTH AND SAFETY REQUIREMENTS
15.1 Medical Surveillance

All subcontractor personnel and visitors who intend to enter the excluson zones or
decontamination areas shal participate in a medica surveillance program that meets the
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requirements of 29 CFR 1910.120.

Allon-site personnel areincluded inthe corporate medica monitoringprogramand receive
physicad examination on an annud basis.

Additional medical monitoring may be required if exposure or potential exposures are
identified by the FSS for whichsuch monitoring is deemed necessary. The content of this
monitoring will be determined by the FSS and consulting physcian.

The petrochemicastypica of these facilities can affect specific organ systems producing
characterigtic hedlth effects. The medical evauation will, therefore, focus on the liver,
kidney, nervous system, blood systems, skin and lung functions. Laboratory testing will
include complete blood count and gpplicable kidney and liver-function tests. Other tests
include skin examination.

15.2 Training Requirements

All personne (including subcontractors) whose work requires entry into exclusonzones,
decontaminationareas or otherwise present potentid exposureto hedthor safety hazards
associated with this project, shdl meet the training requirements set forth in 29 CFR
1910.120, the OSHA Hazardous Waste Operations and Emergency Response Standard.

Personnel shdl not be permitted to participate inor supervise activities in the exclusion or
decontamination zones urtil they have completed the specified training.  Written
documentation of the completion of traning (e.g., copies of course certificate) must be
submitted to the FSS prior to entry into work aress.

Specificdly, such personnd must complete:

! 40 hours of off-gte ingruction on the hedth and safety topics prescribed in 29
CFR 1910.120.

8 hours of refresher training within the past 12 months

Site specific training

Prior to the initiation of sampling activities, dl personnel shdl attend a tail-gate
safety meeting conducted by the FSS. The training shall address the following:

1. The content of this HASP, with emphass on the hazards specific to this
gte, work rules, standard operating procedures, PPE requirements and
decontamination.
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2. Site emergency procedures.
15.3 Respiratory Fit Testing

All personnd (including subcontractors) whose work requires entry into exclusonzones,
decontaminationareas or otherwise present potentia exposure to healthor safety hazards
associated with this project, shal meet the respiratory protectionrequirements set forth in
the HASP. All personnd shdl have a current fit testing certificate for each type of
respiratory protection equipment used.
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APPENDIX A

HEALTH AND SAFETY PLAN REVIEW/TAILGATE
HEALTH AND SAFETY MEETING
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HEALTH AND SAFETY PLAN REVIEW/TAILGATE SAFETY MEETING

By signing below, I certify that I have reviewed the Site Specific Health and Safety Plan, and that
I agree to abide by all requirements of the Plan, including all PPE requirements. I understand that
if I have any questions I should discuss them with my Supervisor, or contact the Health and Safety
Department. I further understand that I have the "Right to Refuse” unsafe work, subject to the
conditions of the company policy. By signing below, I also hereby certify that I am free of drug
and/or alcohol impairment, have attended the Tailgate Safety Meeting for this specific project, and
in all ways prepared for work.

Print Name Sign Name Date

/MnH W liwy %%W’ Y{1yv/o6
MM T-14-0f
a4

Wa. Avalon Environmental Consultants Project Number 0420-458-4

\= Anthony Kershaw 1187 Solano Avenue
<= April 13, 2006 Albany, California



HEALTH AND SAFETY PLAN REVIEW/TAILGATE SAFETY MEETING

By sgning below, | certify that | have reviewed the Site Specific Hedlth and Safety Plan, and that | agree
to abide by dl requirements of the Plan, induding dl PPE requirements. | understand that if | have any
questions | should discussthemwithmy Supervisor, or contact the Hedthand Safety Department. | further
understand that | have the "Right to Refuse” unsafe work, subject to the conditions of the company palicy.
By sgning below, | dso hereby certify that | amfree of drug and/or acohol impairment, have attended the
Talgate Safety Meeting for this specific project, and in al ways prepared for work.

Print Name Sgn Name Date
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APPENDIX B

FIRE STATION LOCATION MAP
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APPENDIX C

DEFINITION OF HAZARD EVALUATION GUIDELINES

‘ V4. Avalon Environmental Consultants Project Number 0420-458-4
s = Anthony Kershaw 1187 Solano Avenue

April 13, 2006 Albany, California



DEFINITION OF HAZARD EVALUATION GUIDELINES

Hazard: Airborne Contaminants

Guiddine

Threshold Limit Vaue
Time-Weighted Average
(TLV-TWA)

Permissible Exposure Limit
(PEL)

Immediately Dangerous to Life
and Hedlth (IDLH)

Hazard: Explosion

Guiddine

Lower Explosive Limit

Upper Explosive Limit (UEL)

Hazard: Fire
Guiddine

Flash Point (flash p)

‘VA Avalon Environmental Consultants
s‘ Anthony Kershaw

April 13, 2006

Explanation

The time-weighted average concentration for a
normal 8-hour week day and a 40-hour work
week, to which nearly al workers may be repeatedly
exposed without adverse effect.

Time-weighted average concentrations similar to
(and in many cases derived from) the Threshold Limit
Vaues.

"IDLH" or "Immediately dangerous to life or hedth"
means any atmospheric condition that poses an immediate
threat to life, or which is likdy to result in acute or
immediate severe hedlth effects. This includes oxygen
deficiency conditions.

Explanation

The minimum concentration of (LEL) vapor in air below which
propagation of a flame will not occur in the presence of an ignition
source.

The maximum concentration of vapor in the air above which
propagation of a flame will not occur in the presence of an ignition
source.

Explanation

The lowest temperaure at which the vapor of a
combustible liquid can be made to ignite momentarily in air.
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APPENDIX D

MSDS INFORMATION
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No onsite M SDS infor mation available.
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APPENDIX E

ACCIDENT/INJURY FORM

VA Avalon Environmental Consultants Project Number 0420-458-4
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ACCIDENT/INCIDENT/NEAR MISS REPORT

Employee's Name:

D.O.B. / /

Address;

D.O.H. / /

Job Title: Supervisor's

Name

Office

Location:

Location at Time of

Incident:

Date/Time of

Incident:

Description: Describe clearly how the accident occurred:

Was Incident: Physical

Chemical

Part(s) of body
affected:

Exposure:Dermal Inhalation

Ingestion




Witnesses: 1)

2)

Conditiong/acts contributing to this

incident:

Explain specifically the corrective action you have taken to prevent a recurrence:

Did theinjured go to a

doctor? When?

Where?

Did theinjured goto a

hospital ? When?

Where?

Signatures:

Employee Reporting Manager
/ / / /

H&S Manager
/ /

‘VA Avalon Environmental Consultants
s‘ Anthony Kershaw

April 13, 2006 42
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APPENDIX F
SITE MONITORING FORM
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SITEMONITORING LOG

Site Name

Address

Avaon Job No.

Date

Technician

Equipment

Cadlibration Gas

Weather

DAILY SAFETY INSPECTION LIST

() Work AreaBarriersin Place

() Hard Hats

() Warning Signs Posted

() Stedl Toed Boots

() Safety Conesin Place

() Protective Eyewear

() Traffic Blocked From Work Area

() Gloves

() Utilities I dentified

() Hand Tool Inspection for Condition

() Tailgate Safety Meeting

() Safe Distance Between Workers

() Respiratory Protection (If necessary)

() Safe Lifting Practices

AIR MONITORING RECORD

TIME OF READING LOCATION

ACTIVITY

READING/COMMENTS
(ppm)

44




TIME OF READING

LOCATION

ACTIVITY

READING/COMMENTS
(ppm)

45




APPENDIX V

HEALTH RISK ASSESSM ENT

‘u Avalon Environmental Consultants Project #0420-458-4
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Teri L. Copeland, M.S., D.AB.T.
Environmental Toxicologist

5737 Kanan Rd. #182, Agoura Hills, CA 91301 * (818) 991-8240 phone (818) 991-8140 fax

Technical Memorandum

To: Trevor Santochi, R.G., CEG
Avalon Environmental Consultants, Inc.

From: Teri Copeland, M.S., DABT and Jim Van de Water, R.G., C.HG.
Date: May 30, 2006

Re: Health Risk Assessment, 1 Hour Cleaners, 1187 Solano Avenue, Albany, California

EXECUTIVE SUMMARY

This report documents a site-specific health risk assessment (HRA) for a dry cleaning facility located at
1187 Solano Avenue, Albany, California (the site). The HRA has been prepared at the request of the
Alameda County Environmental Health Department (ACEHD) and follows CalEPA guidance.

Objective

The objective of the HRA is to determine if soil vapor present in site soil poses a potential health risk to
site receptors via the inhalation pathway.

Receptors and Chemicals of Potential Concern (COPCs)

The site is used as a dry cleaning facility. Based on the commercial land use, the receptor that is
evaluated in the HRA is a default indoor worker, as described in USEPA risk assessment guidance
(USEPA, 2002).

The COPCs were identified as any chemical detected in at least one soil vapor sample, based on recent
soil vapor characterization. Eight COPCs were identified as follows:

cis-1,2-Dichloroethene (c-1,2-DCE)
trans-1,2,-Dichloroethene (t-1,2-DCE)
Chloroform

Ethylbenzene

Toluene

Trichloroethene (TCE)
Tetrachloroethene (PCE)

Xylenes.

Exposure Assessment

COPCs are limited to volatile chemicals present in subsurface soil at the site. Accordingly, the exposure
pathway assessed is inhalation of vapors in air. In accordance with CalEPA guidance, soil vapor data
were used to conservatively predict reasonable maximum exposure point concentrations (EPCs) in indoor
air. Based on analysis of the soil vapor data collected for purposes of the HRA, the highest soil vapor
results within the boundaries of the site were conservatively used as the basis for the air EPCs.

The USEPA implementation of the Johnson & Ettinger model (J&E model; Johnson and Ettinger, 1991;
USEPA, 2004a) was employed as the basis for estimation of indoor air EPCs for the worker receptor.

HRA 1187 Solano Avenue, Albany, CA
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Risk Characterization

The health risk characterization was conducted by incorporating the results of the exposure assessment
with the chemical-specific toxicity values for each COPC. Two risk descriptors were conservatively
estimated as the basis of the risk characterization: (1) incremental lifetime cancer risk (ILCR) and (2)
noncancer hazard index (HI).

The incremental lifetime cancer risk (ILCR) estimate for the indoor worker receptor is 1E-05 (10-in-one
miIIion).[l] This ILCR does not exceed the USEPA acceptable risk range of 1E-06 (1-in-one million) to 1E-
04 (100-in-one million) (USEPA, 1991) or the California Environmental Protection Agency’s (CalEPA’S)
Safe Drinking Water and Toxic Enforcement Act of 1986 de minimis risk level of 1E-05 (10-in-one million)
(CalEPA/DHS, 1994).

The noncancer hazard index (HI) estimate for the indoor worker receptor is 0.02. The noncancer Hl level
of 1 or less indicates that there is no potential for noncancer health effects (USEPA, 1989a, 1991).

! USEPA advises that conservatism in the risk estimate be communicated when results are presented and suggests
the following statement in regard to estimated incremental lifetime cancer risks characterized using the HRA
framework (USEPA, 1986, 1989b): "These values are upperbound estimates of excess cancer risk potentially arising
from lifetime exposure to the chemical in question. A number of assumptions have been made in the derivation of
these values, many of which are likely to overestimate exposure and toxicity. The actual incidence of cancer is likely
to be lower than these estimates and may be zero.”

HRA 1187 Solano Avenue, Albany, CA
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1 INTRODUCTION

The objective of this HRA is to provide a conservative assessment of the potential health risks associated
with the presence of VOCs in soil vapor at the property located at 1187 Solano Avenue, Albany,
California (the site) (Figure 1). A HRA is an appropriate analytical methodology for determining the
potential health risks for a hypothetical individual living or working at a site where a chemical release has,
or may have, occurred (USEPA, 1989a). The hypothetical individual that is evaluated in a standard
health risk assessment is assumed to have a reasonable maximum exposure (RME) by applicable
exposure routes. The RME, as defined by the USEPA (1989a), is the “highest exposure that is
reasonably expected to occur” and is intended to best represent “a conservative exposure estimate that is
within the range of possible exposures”. This approach is recommended by regulatory risk assessment
guidance in order to make the health risk assessment sufficiently protective of the potential receptors.

HRA applies four evaluation components as the basis for characterizing potential health risks posed to
potential receptors at a site (USEPA, 1989a). These components are:

Site Characterization/Selection _of Chemicals of Potential Concern: Site characterization data are
evaluated and the chemicals of potential concern (COPCSs) are identified.

Toxicity Assessment: The toxicological endpoints and toxicity criteria are identified for each COPC.

Exposure Assessment: The routes through which potential exposure to COPCs may occur are identified
and the magnitude and duration of the receptor doses are estimated.

Risk Characterization: Information from the toxicity assessment and exposure assessment is integrated
into quantitative expressions of potential health risk. The level of confidence in the quantitative estimates
is discussed.

The methodologies used in this HRA are consistent with standard risk assessment practices and
information provided in the following guidance documents:

e USEPA, 1989a. Risk Assessment Guidance for Superfund (RAGS), Volume | Human Health
Evaluation Manual (Part A). December.

e CalEPA, 1992. Supplemental Guidance for Human Health Multimedia Risk Assessment of
Hazardous Waste Sites and Permitted Facilities. Department of Toxic Substances Control
(DTSC), October 7.

o CalEPA/Department of Toxic Substances Control (DTSC), 2005. Guidance for the Evaluation of
Mitigation of Subsurface Vapor Intrusion to Indoor Air. Interim Final, December 15, 2004
(Revised February 7, 2005).

1.1 ORGANIZATION OF REPORT
The organization of this report is as follows:

Section 2.0: Site Description and Environmental History: Background information for the site is discussed
and characterization data relevant to the HRA are presented.

Section 3.0: Data Usability Evaluation and Selection of Chemicals of Potential Concern: The usability of
the data for the HRA is evaluated and the COPCs are identified.

Section 4.0: Toxicity Assessment: The toxicity criteria established by the regulatory agencies are
discussed and presented.

Section 5.0: Exposure Assessment: The exposure scenarios and pathways, exposure parameters, dose
calculations, and EPCs (including fate-and-transport modeling), are discussed.

Section 6.0: Risk Characterization: The potential incremental lifetime cancer risks (ILCR values) and
noncancer hazard indices (HI values) are characterized for the exposure scenarios.

HRA 1187 Solano Avenue, Albany, CA
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Section 7.0: Uncertainty Analysis: Uncertainties associated with the risk assessment process are
discussed.

Section 8.0: Limitations: The limitations associated with the preparation and use of this report are stated.

Section 9.0: References Cited: The references cited in the HRA are provided.

HRA 1187 Solano Avenue, Albany, CA
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2 SITE DESCRIPTION AND ENVIRONMENTAL HISTORY

This section provides an overview regarding the property and its environmental history.

2.1 SITE DESCRIPTION

The site is located at 1187 Solano Avenue, Albany, California. The approximately 1600 square foot site
has operated for a humber of years as a dry cleaning facility and will remain in use as a commercial
facility in the future.

2.2 SITE SOURCES

As described in the Soil Gas Investigation Work Plan (Avalon Environmental Consultants, Inc. [Avalon],
2006), the most probable mechanism for chemical release at the site is release of solvents to soil via
plumbing leaks. According to the owner of the property, there have been two large plumbing leaks on site
which resulted in considerable flooding. One of the leaks occurred in late 2000 and the other occurred in
late 2003. The 2000 leak released approximately 20 to 30 gallons of water. The 2003 leak released
hundreds of gallons of water, as it occurred during the weekend and was not mitigated until the following
Monday. The leaks occurred in the rear portion of the facility and likely contained PCE.

2.3 SITE INVESTIGATIONS

Avalon previously performed a Phase Il Environmental Site Assessment (ESA) at the site in November
2004, and a Phase Il Subsurface Groundwater Assessment (SGA) on May 4, 2005. The Phase Il ESA
identified PCE in soil matrix samples collected from beneath the concrete slab of the facility. PCE
concentrations in the soil matrix samples ranged from 8.4 to 1,100 parts per billion (ppb). The Phase I
SGA identified low levels of PCE in near surface soils but did not detect PCE in deeper soil or
groundwater.

Based on the findings of the Phase Il ESA and Phase Il SGA, the Alameda County Environmental Health
Department (ACEHD) recommended that soil vapor sampling be conducted in the dry cleaning space in
order to determine if there are vapor intrusion-related health risks at the facility. Accordingly, a work plan
for soil vapor investigation was submitted to the ACEHD (Avalon, 2006; Attachment A). Following
approval of the work plan, the field investigation was conducted on April 14, 2006.

Soil vapor samples were collected in accordance with CalEPA guidance (CalEPA, 2003; CalEPA/DTSC,
2005). Samples were collected at a depth of 5 feet at four locations (three locations within the building
and one location outside of the building (Figure 2). The samples were collected using glass syringes and
were analyzed by an onsite mobile laboratory for VOCs using EPA Method 8260B. PCE was detected in
the samples at concentrations ranging from 0.28 to 170 micrograms per liter (ug/L). Other VOCs
detected in at least one sample were: cis-1,2-dichloroethene (c-1,2-DCE), trans-1,2-dichloroethene, (t-
1,2-DCE), chloroform, ethylbenzene, trichloroethene (TCE), toluene, and xylenes. No other VOCs were
detected over the reporting limit of 0.1 ug/L. The laboratory report is provided in Attachment B.

HRA 1187 Solano Avenue, Albany, CA
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3 DATA USABILITY EVALUATION AND SELECTION OF CHEMICALS OF POTENTIAL
CONCERN

This section presents the data usability evaluation and identifies the COPCs.

3.1 DATA USABILITY EVALUATION

Site characterization data are evaluated for usability for risk assessment using the criteria identified in the
USEPA Guidance for Data Usability in Risk Assessment (USEPA, 1992a). Data usability (DU) is the
process of determining that the quality of data generated meets the intended use. USEPA has
established a specific guidance framework to provide a consistent basis for making decisions about the
minimum quality and quantity of analytical data that are sufficient to support risk assessment decisions
(USEPA, 1992a). The DU evaluation specifically addresses: (1) procedures for assessing the quality of
the analytical data intended for use in risk assessment; and (2) procedures for assessing uncertainty in
health risk characterization based on the uncertainty in the analytical data.

The risk assessment-based site characterization data set (Attachment B) was evaluated for usability for
purposes of identifying COPCs and for determining representative concentrations of COPCs in soil vapor.
Based on the results of the DU evaluation, the site is been adequately characterized based on the results
of the April 2006 soil vapor investigation. The data usability evaluation summary is provided as
Attachment C. Sample locations are shown on Figure 2.

3.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN (COPCS)

COPCs were selected for indoor air based on the risk assessment-based soil vapor data set. Any
chemical that was detected in at least one sample was identified as a COPC for the HRA. The following
eight chemicals were assessed as COPCs:

cis-1,2-Dichloroethene (c-1,2-DCE)
trans-1,2,-Dichloroethene (t-1,2-DCE)
Chloroform

Ethylbenzene

Toluene

Trichloroethene (TCE)
Tetrachloroethene (PCE)

Xylenes.
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4 TOXICITY ASSESSMENT

This step of the HRA identifies the toxicological endpoints and discusses the toxicity criteria that are
based on the dose-response relationship for each COPC. The dose-response assessment characterizes
the relationship between the dose of a chemical and the potential for an adverse health effect in the
exposed population. Based on this quantitative dose-response relationship, CalEPA and USEPA have
applied the results of the chemical-specific toxicity assessments to derive numerical toxicity criteria to
estimate the likelihood of a specific adverse health effect occurring as a function of exposure. The
methods used to establish the dose-response criteria associated with evaluating potential carcinogenic
and noncarcinogenic health impacts are addressed separately in the following sections.

4.1 CARCINOGENIC HEALTH EFFECTS

The current approach to carcinogenic risk assessment used by CalEPA, USEPA, and other U.S.
regulatory agencies assumes that every exposure to a carcinogen poses a finite probability, however
small, of producing a carcinogenic response (i.e., there is no threshold to carcinogenic effects). The
linearized multistage (LMS) low dose extrapolation model, or similar model, is applied to high dose data
to predict carcinogenic response at low doses. The use of this model is recognized to represent a
conservative approach to assessing carcinogenic potency (USEPA, 1986, 2005).

Cancer slope factors (CSFs) are derived in most cases from the LMS or similar model. Based on the
non-threshold theory for carcinogens, the modeling assumes a carcinogenic risk of zero only at zero dose
(i.e., at all doses some risk is assumed to be present). The chemical-specific cancer slope factor, which
is expressed in units of (mg/kg-day)™, represents the 95 percent upper confidence limit of the probability
of carcinogenic response per unit daily intake of a substance over a lifetime.

Based on the toxicological classification of the COPCs (CalEPA/OEHHA, 2006), chloroform, TCE, and
PCE were evaluated for carcinogenic health effects. The chemical-specific CSFs used in this HRA and
their sources are provided in Table 1. Summary references for these values, downloaded from the
CalEPA and USEPA, websites (CalEPA/OEHHA, 2006; USEPA, 2006), are provided in Attachment D.

4.2 NONCARCINOGENIC HEALTH EFFECTS

It is widely accepted that most biological effects of chemicals occur only after a threshold dose is
reached. That is to say, there is a range of doses that exists from zero to some finite value that can be
tolerated by an animal or human with essentially no adverse health effects. For the evaluation of chronic
noncarcinogenic health effects, CalEPA/Office of Environmental Health Hazard Assessment
(CalEPA/OEHHA) Reference Exposure Levels (RELs), USEPA Reference Concentrations (RfCs) and
Reference Doses (RfDs), and ATSDR Minimum Risk Levels (MRLs) (ATSDR, 2004) that incorporate the
concept of a biological threshold are used. The chronic REL, RfC, RfD, and MRL are defined as the daily
exposure level for the human population, including sensitive subpopulations, that is likely to be without an
appreciable risk of deleterious effects during a lifetime.

For the purposes of establishing the noncancer health criteria, the threshold dose is estimated from the
no-observed adverse effect level (NOAEL) or the lowest-observed adverse effect level (LOAEL)
determined from human and/or animal studies. The NOAEL is defined as the highest dose at which no
adverse effects are observed, while the LOAEL is defined as the lowest dose at which adverse effects are
observed. Uncertainty factors are applied to the NOAEL or LOAEL observed in animal studies or human
epidemiological studies to establish the chemical-specific REL, RfC, or RfD (the noncancer toxicity
criteria). The noncancer toxicity criteria are applied in the risk characterization to estimate the potential
noncancer health hazard. In this HRA, c-1,2-DCE, t-1,2-DCE, chloroform, ethylbenzene, TCE, toluene,
PCE, and xylenes were evaluated for chronic noncarcinogenic health effects. The chemical-specific
toxicity criteria values and their sources are summarized in Table 1. Summary references for these
values, downloaded from the CalEPA website (CalEPA/OEHHA, 2006) the USEPA Integrated Risk
Information System (IRIS) database (USEPA 2006), and the ATSDR website are provided in
Attachment D.
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5 EXPOSURE ASSESSMENT

Exposure assessment is the process of measuring or estimating the intensity, frequency, and duration of
human exposure. The definition of exposure (USEPA, 1992b) is “a condition in which a chemical
contacts the outer boundary of a human.” The amount of chemical contacted is termed “potential dose.”

This section identifies the receptors and exposure pathways evaluated in the HRA. It also discusses the
methods applied to estimate dose, including methods for fate-and-transport modeling, calculation of
exposure point concentrations (EPCs), and derivation of the exposure assumptions (parameters) and
estimated doses for each COPC.

51 RECEPTORS

As recommended by USEPA (1989a, 1992b), a reasonable maximum exposure (RME) scenario for an
indoor worker was assessed. The RME, as defined by the USEPA, is the “highest exposure that is
reasonably expected to occur” and is intended to best represent a conservative exposure estimate that is
within the range of possible exposures (USEPA, 1989a). In accordance with USEPA guidance (USEPA,
1997), it was assumed that the indoor worker receptor works at the site for 25 years, which is the
upperbound value for occupational tenure in the United States (USEPA, 1997).

5.2 EXPOSURE PATHWAYS AND PARAMETERS

Pathways of exposure are the means through which an individual may come into contact with a chemical.
For a complete exposure pathway to exist, each of the following elements must be present (USEPA,
1989a):

A source and mechanism for chemical release;

An environmental transport medium (e.g., air, water, soil);

A point of potential human contact with the medium; and

A route of exposure (e.g., inhalation, ingestion, dermal contact).

The only source of COPCs at the site is the emission of vapors from the subsurface. Accordingly, onsite
air represents the exposure medium of interest and the inhalation of VOCs in air is the complete exposure
pathway for site worker receptors. Site receptors may be exposed to VOCs in indoor air as well as
outdoor air. For purposes of the HRA, it is conservatively assumed that worker receptors are exposed to
indoor air 8 hours per day, every day for 25 years. The exposure parameter values for the default indoor
worker receptor are summarized in Table 2.

5.3 INDOOR AIR MODELING AND EXPOSURE POINT CONCENTRATIONS

The USEPA implementation of the Johnson and Ettinger (J&E) indoor air screening model using soll
vapor data was used to estimate indoor air concentrations for the indoor worker receptor (USEPA, 20044a;
Johnson and Ettinger, 1991). Based on site-specific data, the soil type at the site is composed of clay.
Table 3 presents the indoor air EPCs for the COPCs quantified in this HRA. Attachment E provides the
output from the Johnson and Ettinger model.
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6 RISK CHARACTERIZATION

This step of the HRA combines outputs of the exposure and dose-response assessments to characterize
the potential health risks for the potential receptors. The risk characterization endpoints, incremental
lifetime cancer risk and hazard index, are discussed below. The risk characterization calculations are
provided in Tables 4 and 5. Uncertainties associated with the cancer risk and hazard index are discussed
in Section 7.

6.1 INCREMENTAL LIFETIME CANCER RIsK (ILCR)

Potential carcinogenic health risks are defined in terms of the probability of an individual developing
cancer over a lifetime as a result of the exposure to a given chemical at a given concentration (USEPA,
1989a). The incremental probability of developing cancer (i.e., the theoretical excess carcinogenic risk) is
that risk attributed to exposure to the COPCs present at the site and is independent of non-site-related
cancer risks (USEPA, 1989a). For example, national cancer statistics indicate that each male has a 1 in
2 chance, or 500,000 chances in one million, of developing cancer during his lifetime and that each
female has a 1 in 3 chance, or 333,333 chances in one million, of developing cancer in her lifetime
(American Cancer Society, 2006). An individual with an excess cancer risk of 1-in-one million (denoted
as 1E-06 or 1 x 10-6) has a total cancer risk of 500,001-in-one million (male) or 333,334-in-one million
(female). The theoretical incremental cancer risk is based on the total incremental lifetime average daily
dose (LADD) of the COPC received as a result of the assumed exposure over a 70-year (25,550 days)
lifetime (USEPA, 1989a). The ILCRs are calculated as follows:

1. For each relevant COPC, a cancer risk estimate is obtained by multiplying the lifetime average
daily dose (LADD) by the pathway-specific cancer slope factor (CSF).

2. The cancer risk estimates are summed for all COPCs to characterize the total incremental lifetime
cancer risk (ILCR).

The ILCRs and associated calculations are provided in Table 4.

6.2 NONCANCER HAZARD INDEX (HI)

Potential noncarcinogenic adverse health effects are characterized by comparing predicted estimated site
doses to established regulatory criteria (USEPA, 1989a). As discussed in Section 4, the noncancer
toxicity criteria (e.g., RELs, RfDs) are identified as exposure levels at which no adverse health effects are
expected to occur, even to sensitive individuals.

In order to evaluate the general acceptability of a particular dose relative to a reference criterion, the data
are presented using the “hazard quotient” approach. The hazard quotient, for each COPC, is the site-
related dose divided by the regulatory acceptable dose (e.g., ADD/RfD).

The possible additive effects due to potential exposure to multiple substances are addressed by
calculating a Hazard Index (HI). The HI is the sum of the hazard quotients for each chemical (USEPA,
1989a).

The hazard index is based on the average daily dose (ADD) of the COPC received as a result of the
assumed exposure averaged over the exposure duration (USEPA, 1989a). The Hls are calculated as
follows:

1. For each noncarcinogenic COPC, a hazard quotient estimate is obtained by dividing the average
daily dose (ADD) by the pathway-specific RfD.

2. The hazard quotient estimates are summed for all COPCs, for each receptor.

The HIs and associated calculations are provided in Table 5.
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6.3 RISk CHARACTERIZATION SUMMARY AND CONCLUSIONS

The incremental lifetime cancer risk (ILCR) for an indoor worker receptor at the site is conservatively
estimated to be 1E-05 (10-in-one million). This ILCR does not exceed the USEPA acceptable risk range
of 1E-06 (1-in-one million) to 1E-04 (100-in-one million) (USEPA, 1991) or the California Environmental
Protection Agency’s (CalEPA’s) Safe Drinking Water and Toxic Enforcement Act of 1986 de minimis risk
level of 10-in-one million (CalEPA/DHS, 1994).

The noncancer hazard index (HI) for the indoor worker receptor at the site is conservatively estimated to
be 0.02. The HIl is below the acceptable HI value of 1 identified by USEPA (1991). HI levels of 1 or less
indicate that there is no potential for noncancer health effects (USEPA, 1989a, 1991).
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7 UNCERTAINTY ANALYSIS

USEPA guidance recommends that the risk characterization include an assessment of the level of
confidence in the risk descriptor values (the incremental lifetime cancer risk and the hazard index)
(USEPA, 1989a, 1992c, 1995). Because the risk descriptors are conditional estimates based on a
number of assumptions, the level of confidence in the assumptions and the related impact on the risk
estimators are discussed. As discussed by USEPA, key information should be addressed in the
uncertainty analysis (USEPA, 1992c).

As identified by USEPA, “regarding risk characterization, key scientific information on data and methods
(e.g., use of animal or human data for extrapolating from high to low doses, use of pharmacokinetics
data) must be highlighted. We also expect a statement of confidence in the assessment that identifies all
major uncertainties along with comment on their influence on the assessment.” In accordance with
USEPA guidance, the assumptions that have the potential to introduce the greatest uncertainty, and the
effects these uncertainties have on the estimates of risk, are discussed below.

7.1 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Uncertainties in site characterization may lead to the failure to identify all of the COPCs. The results of
the risk-based site investigation (Avalon, 2006) were evaluated in the data usability evaluation and data
gaps for selection of COPCs were not identified. The site characterization targeted the appropriate
analytical method for VOCs (EPA Method 8260B) and sample locations that were based on source and
receptor information for the site. Accordingly, there is acceptable confidence that the site is adequately
characterized and that the potential for underestimation of risk due to missed or eliminated COPCs is low.

7.2 ToXICITY ASSESSMENT
Sources of uncertainty associated with toxicity values may include (USEPA, 1989a):
e Use of dose-response data from animal studies to predict effects in humans;

o Use of dose-response data from effects observed at high doses to predict the adverse health
effects that may occur following exposure to low levels expected from human contact in the
environment;

e Extrapolation of dose-response data from one exposure route to another; and

e The interaction of chemicals (multiple substance exposure).

These areas of uncertainty are further discussed below.

Animal to Human Extrapolation

For many chemicals, animal studies provide the only reliable information on which to predict the possible
adverse health effects in humans. Accordingly, uncertainties exist in regard to the extrapolation of animal
data to predict human toxicity.

In regard to the toxicity assessment, CalEPA and USEPA have established risk assessment
methodologies with the objective of not underestimating potential risks to humans. CalEPA and USEPA
consider their methods of animal-to-human dose-response extrapolation to be health protective for the
following reasons (CalEPA/OEHHA, 2006; USEPA, 1986, 2005, 2006):

e Animal dose-response data are taken from the species that responds most similarly to humans,
or from the most sensitive species.

e As the basis for noncancer hazard estimation, CalEPA and USEPA apply what is considered as
conservative safety factors to address uncertainties inherent in the interspecies extrapolation of
dose-response data.
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e CalEPA and USEPA employ health protective assumptions regarding the determination of
equivalent human doses (relative to the animal study doses).

High-to-Low Dose Extrapolation

The concentrations of chemicals to which people are exposed in the environment are generally much
lower than the doses to which animals are exposed in laboratory studies. CalEPA and USEPA consider
their methods of extrapolation to lower doses to be conservative (e.g., health protective) based on the
following:

e As the basis for cancer risk estimation, CalEPA employs the LMS low-dose extrapolation model
and uses the 95 percent upper confidence limit of the slope of the predicted dose-response as
the basis for the cancer slope factor (i.e., there is only a 5 percent chance that the probability of a
response could be greater than the estimated value on the basis of the experimental data and
model used). The LMS model has been generally recognized to be one of the most conservative
low dose extrapolation models available. It is generally accepted that LMS-based high-to-low
dose extrapolation modeling does not lead to the underestimation of risk (USEPA, 1986, 2005).

e The basis for the noncancer reference dose is the identification of a dose below which no adverse
effects are seen. Safety factors are applied to this dose, as deemed appropriate, to ensure that a
reference dose does not underestimate the human toxicity of a particular chemical. Accordingly,
the potential to underestimate the noncancer hazard is low.

Route Extrapolation

When inhalation toxicity criteria are unavailable, USEPA Region 9 applies a route extrapolation approach
for purposes of deriving Preliminary Remediation Goals (PRGs)’. Inhalation data were not deemed
adequate by CalEPA, USEPA, or ATSDR to derive noncancer inhalation toxicity criteria for two of the
COPCs (c-1,2-DCE and t-1,2-DCE). Accordingly, route-extrapolated inhalation RfDs derived by USEPA
Region 9 (based on oral reference doses) were used in the HRA. As discussed by Region 9, this
approach may be a useful screening procedure but introduces additional uncertainties into the risk
characterization. The potential for the inhalation HI for the site to be underestimated due to route
extrapolations for c-1,2,DCE and t-1,2-DCE is deemed to be low based on the following considerations:

e As documented by ATSDR (1996), acceptable ambient air concentration guidelines and/or
standards for twelve states (24-hour average and annual average concentrations) range from
0.199 ppm to 6 ppm for ¢-1,2,-DCE and from 0.027 ppm to 20 ppm for t-1,2-DCE. Applying
standard factors for converting the USEPA oral reference dose to an inhalation RfD (as ppm in
air)3 results in an equivalent reference concentration of 0.017 ppm for c-1,2,-DCE and 0.009 ppm
for t-1,2-DCE. The route-extrapolated inhalation RfDs used in the HRA are lower (more stringent)
than the lowest state acceptable ambient air concentrations.

e ¢-1,2,-DCE and t-1,2,DCE contribute to only 5 percent of the total HI for the site.

Multiple Substance Exposure

As discussed by USEPA (1989a), uncertainties associated with summing risks or hazard indices for
several substances may be of concern, as chemical interactions can occasionally occur. For example,
the effects of two chemicals given at the same time may produce a response that may be directly additive

% PRGs are risk-based, media-specific concentrations that are protective of human health. They are calculated using
an acceptable risk or hazard index level, default exposure assumptions, and chemical-specific toxicity criteria
(USEPA, 2004). PRGs were not applied in this HRA; however, route extrapolated toxicity criteria derived for the
PRGs were used for two COPCs, as shown on Table 1.

% Based on 20 m® per day inhalation rate, 70 kg body weight, and the chemical-specific conversion factor for mg/m3 to
ppm.
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of their individual responses, or may be greater or less than that expected by the addition of their
individual responses (i.e., synergism or antagonism) (Amdur et al., 1991). An example of an additive
effect is when the combined effect of two chemicals is equal to the sum of the effect of each chemical
given alone. Additive effects are the most common type of chemical interaction (Amdur et al., 1991). A
synergistic effect occurs when the combined effect of two chemicals is greater than the sum of the effect
of each one given alone. An antagonistic effect occurs when the combined effect of two chemicals is less
than the sum of the effect of each one given alone.

USEPA (1989a) guidelines indicate that carcinogenic risks should be treated as additive and that
noncancer hazard indices should also be treated as additive. USEPA and CalEPA methodology for
predicting the potential carcinogenic risks is to sum the risks for each carcinogenic COPC. Similarly,
USEPA and CalEPA methodology for predicting the noncancer hazard is to sum hazard quotients for
each of the noncarcinogenic COPCs. This is considered to be a health-protective approach as many
chemicals affect different organs and exert toxic effects by different mechanisms (USEPA, 1989a). These
assumptions are made to help prevent an underestimation of cancer risk or noncancer hazard index.

In regard to the specific COPCs evaluated in the HRA, there are no known synergistic effects associated
with combined exposures to low doses of the COPCs (Amdur et al., 1991; CalEPA/OEHHA, 2006;
USEPA, 2006). Accordingly, additivity is a conservative assumption for the COPCs.

7.3 EXPOSURE ASSESSMENT

Uncertainties in the exposure assessment can be related to representativeness of site characterization
data, exposure scenarios, exposure parameter values, and exposure point concentrations (EPCs).

Representativeness of Site Characterization Data

Exposure may be underestimated if site data are not representative of the potential exposure points.
Based on analysis of the EPA Method 8260B soil vapor data set, the highest soil vapor results within the
boundaries of the site were used as the basis for the air EPCs. Based on the results of the data usability
evaluation, the data were deemed complete and representative for the site.

Accordingly, there is acceptable confidence that the site is adequately characterized for assessment of
worker receptors and the potential for underestimation of risk due to non-representativeness of the site
data is low.

Exposure Scenarios and Parameter Values

Assumptions regarding land use and receptor activities influence the selection of input parameters
employed in the exposure assessment (e.g., time spent at a particular location, weight, age, breathing
rate of potential receptors, environmental media contacted by the receptors). An indoor worker receptor
was selected as the receptor that would have the highest potential exposure under a commercial land use
scenario. Reasonable maximum exposure (i.e., “high-end” value) assumptions were employed for
exposure parameters for all receptors so as to minimize the potential for underestimation of exposure.

Exposure Point Concentrations (EPCs)

Exposure may be underestimated if the estimated EPCs are underestimated. VOC indoor air EPCs for
the indoor worker receptor were conservatively estimated using the J&E model. For each COPC, the
maximum reported soil vapor concentration was used as input to the model. The potential for
underestimation of indoor air EPCs in the HRA is low due to the use of these maximum concentrations,
as well as the many conservative features of the J&E model, which include:

e The model is one-dimensional and unidirectional. As such, it assumes that COPCs are
transported from the source in the upward direction only (toward the potential receptor). Lateral
deflection due to the presence of low permeability units or multi-dimensional diffusive transport is
conservatively ignored. (Diffusion is, physically and mathematically, a three-dimensional
process.)

HRA 1187 Solano Avenue, Albany, CA
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e Chemical degradation by any means is not included in the model. Incorporation of chemical
degradation processes would result in lower EPCs and lower risks.

e A number of default building parameters are employed, including a conservative assumption of a
minimum allowable air turnover rate. If actual air turnover rates were employed, the EPCs and
risks would be lower, particularly since the door of the facility is always left open during operating
hours.

In summary, the potential for underestimation of air EPCs in the HRA is low.

7.4 Ri1sk CHARACTERIZATION

Standard risk characterization methods were applied to estimate incremental lifetime cancer risks and
hazard indices. For the COPCs evaluated in the HRA, the assumption of chemical additivity is deemed
as health protective. A RME was evaluated, as recommended by USEPA (1989a, 1989b, 1992¢c, 1995).
The RME, as defined by the USEPA, is the “highest exposure that is reasonably expected to occur” and
is intended to best represent a conservative exposure estimate that is within the range of possible
exposures (USEPA, 1989a, 1991).

While it is recognized that uncertainties are inherent in the health risk assessment process, USEPA is
confident that health risk assessment serves as a health-protective analytical framework that can be used
to support environmental decisions having the objective of protecting human health (USEPA, 1989a;
NAS, 1993). USEPA advises that conservatism in the risk estimate be communicated in the risk
assessment and suggests the following statement in regard to estimated incremental lifetime cancer risks
characterized using the HRA framework (USEPA, 1986):

“These values are upperbound estimates of excess cancer risk
potentially arising from lifetime exposure to the chemical in question.
A number of assumptions have been made in the derivation of these

values, many of which are likely to overestimate exposure and toxicity.
The actual incidence of cancer is likely to be lower than these estimates
and may be zero.”

HRA 1187 Solano Avenue, Albany, CA
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8 LIMITATIONS

This HRA evaluates potential human health risks associated with the inhalation pathway as the result of
volatilization of COPCs from the subsurface at the site. The services described in this report were
performed consistent with generally accepted professional consulting principles and practices. No other
warranty, expressed or implied, is made. These services were performed consistent with our agreement
with our client. This report is solely for the use and information of our client, Avalon Environmental
Consultants, Inc. Any reliance on this report by a third party is at such party’s sole risk. Opinions and
recommendations contained in this report apply to conditions existing when services were performed and
are intended only for the client, purposes, locations, time frames, and project parameters indicated. We
are not responsible for the impacts of any changes in environmental standards, practices, or regulation
subsequent to performance of services. We do not warrant the accuracy of information supplied by
others, or the use of segregated portions of this report.
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Table 1. Toxicity Criteria

Carcinogenic Effects Non-Carcinogenic Effects
SF; REL (ug/m® or RfD;
Analyte
(mg/kg-day)™ MRL (ppm) (mg/kg-day)
c-1,2-DCE Non-carcinogenic a - - 0.020 C,r
t-1,2-DCE Non-carcinogenic a - - 0.010 b,c,r
Chloroform 0.019 a 300 a (REL) 0.086 e
TCE 0.007 a 600 a (REL) 0.171 e
Toluene Non-carcinogenic a 300 a (REL) 0.086 e
PCE 0.021 a 0.04 d (MRL) 0.079 e
Ethylbenzene Non-carcinogenic a 2000 a (REL) 0.571 e
Xylenes (m-, p-, and Non-carcinogenic a 700 a (REL) 0.200 e
0- isomers)
Notes:
SFi Inhalation slope factor (mg/kg-day)™
RfDi Inhalation reference dose (mg/kg-day)
REL Reference exposure level (CalEPA/OEHHA, 2006)
RfC Chronic inhalation reference concentration (USEPA/IRIS, 2006)
a From CalEPA/OEHHA (2006)
b From USEPA IRIS (2006)
c From USEPA Region 9 PRGs (2004)
d From ATSDR (2004)
e Inhalation reference dose (RfDi) based on CalEPA/OEHHA (2006) chronic inhalation

reference exposure level (REL) or ATSDR MRL, default inhalation rate (20 m*/day),
and default body weight (70 kg) as follows:
RfD; = (REL in units of ug/m> X 20 m*/day) / (70 kg X 1000 ug/mg) or

(MRL in units of ppm x 6.89 mg/m®per ppm X 20 m*/day) / (70 kg X 1000 ug/mg)
Route extrapolation (as per PRGS).
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Table 2. Exposure Parameters
(for default indoor worker receptor)

Value Notes
Parameters
Exposure Frequency (EF); in days/year 250 a
Exposure Duration (ED); in years 25 a
Body Weight (BW); in kg 70 a

_ _ _ 25,550 b, c

Averaging Time (AT); in days

9,125 b,d
Inhalation Rate (IR); in m®/day 20 a

a - From USEPA, 1997 and 2002.

b - From USEPA, 1989.

¢ - For cancer endpoint (USEPA, 1989).

d - For noncancer endpoint (USEPA, 1989).

Table 2 Exp Parameters



Table 3. Source Term Concentrations and Model-predicted Indoor Air Exposure
Point Concentrations for Current Indoor Worker Receptor
(calculated using the J&E model)

Detected Analyte S(;l;ricni)tjetrtrg ;:ﬁgjzr;tr&g(;r;l;?is:d AttenuaFion Factor J&E Model-predsicted EPC
units of ug/L (mg/m?* (unitless) (mg/m”)
t-1,2-DCE 0.39 4E-05 1.61E-05
c-1,2-DCE 1 4E-05 4.19E-05
Chloroform 15 5E-05 7.31E-05
TCE 10 4E-05 4.30E-04
Toluene 1.6 4E-05 7.17E-05
PCE 170 4E-05 7.06E-03
Ethylbenzene 0.18 4E-05 7.59E-06
Xylenes (m-, p-, and o - isomers)** 1.4 4E-05 6.28E-05

* - Source term is based on maximum concentration detected in soil vapor.
** . EPC shown for Xylenes is based ono -Xylene as it results in the highest EPC.

Table 3 EPCs




INHALATION OF INDOOR AIR

Table 4. Incremental Lifetime Cancer Risk

Indoor Worker Receptor - Inhalation of Indoor Air

Cindoor air* IR EF ED BW AT LADD CSFinhaaion  Cancer Risk %
COPC (mg/m3) (m3/day) (daysl/yr) (yrs) (kg) (days) (mg/kg-d) (mg/kg-d)™ (u) Contribution
t-1,2-DCE Non-carcinogenic - -
c-1,2-DCE Non-carcinogenic - -
Chloroform 7.31E-05 20 250 25 70 25550 5.11E-06 0.019 1E-07 1%
TCE 4.30E-04 20 250 25 70 25550 3.01E-05 0.007 2E-07 2%
Toluene Non-carcinogenic - -
PCE 7.06E-03 20 250 25 70 25550 4.93E-04 0.021 1E-05 97%
Ethylbenzene Non-carcinogenic - -
Xylenes (m-, p-, and o- isomers) Non-carcinogenic - -

Cancer Risk for Inhalation of Indoor Air => 1E-05 100%

*  Air EPCs based on J&E model using maximum soil gas concentrations as the input concentration.

Table 4 ILCR



INHALATION OF INDOOR AIR

Table 5. Hazard Index
Indoor Worker Receptor - Inhalation of Indoor Air

Cindoor air* IR EF ED BW AT ADD RfDinhaIation HQ %
COPC (mg/m®)  (m*day) (days/yr) (yrs) (kg) (days) (mg/kg-d) (mg/kg-d) (u) Contribution
t-1,2-DCE 1.61E-05 20 250 25 70 9125 3.15E-06 0.020 2E-04 0.8%
c-1,2-DCE 4.19E-05 20 250 25 70 9125 8.19E-06 0.010 8E-04 4.2%
Chloroform 7.31E-05 20 250 25 70 9125 1.43E-05 0.086 2E-04 0.9%
TCE 4.30E-04 20 250 25 70 9125 8.42E-05 0.171 5E-04 2.5%
Toluene 7.17E-05 20 250 25 70 9125 1.40E-05 0.086 2E-04 0.8%
PCE 7.06E-03 20 250 25 70 9125 1.38E-03 0.079 2E-02 90.4%
Ethylbenzene 7.59E-06 20 250 25 70 9125 1.49E-06 0.571 3E-06 0.0%
Xylenes (m-, p-, and o- isomers) 6.28E-05 20 250 25 70 9125 1.23E-05 0.200 6E-05 0.3%
Hazard Index for Inhalation of Indoor Air => 2E-02 100%

* Air EPCs based on J&E model using maximum soil gas concentrations as the input concentration.
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Table 6 Risk Summ

Table 6
Summary of ILCR and HI Values
Inhalation of VOCs in Indoor Air
Indoor Worker Receptor

Exposure Area ILCR HI

Current Dry Cleaning

Facility 1E-05 2E-02
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ATTACHMENT A

Work Plan for Soil Gas Investigation and Health Risk Assessment
at 1 Hour Cleaners, 1187 Solano Avenue, Albany, California



g ENVIRONMENTAL

CONSULTANTS, INC.

S‘VA AVALON

131 NORTH TUSTIN AVENUE * SUITE 213  TUSTIN, CALIFORNIA 92780 941 SHORE POINT COURT ¢ SUITE F121 » ALAMEDA, CALIFORNIA 94501
TEL: (714) 836-6632 * FAX: (714) 836-6642 TeL: (510) 521-2441 « Fax: (510) 521-2607
January 11, 2006

Mr. Jerry Wickham

Alameda County Environmenta Hedlth Department
1131 Harbor Bay Parkway

Alameda, Cdifornia 94502-6577

Subject: Work Plan for Soil Gas Investigation and Health Risk Assessment at 1 Hour
Cleanerslocated at 1187 Solano Avenue, Albany, California 94709.

Dear Mr. Wickham:

Pursuant to your request, Avalon Environmental Consultants, Inc. (Avaon), has prepared this work plan
to perform a Soil Gas Investigation and Hedth Risk Assessment at the above referenced dry cleaning
fadilityin responseto the Alameda County Environmental Health Department (ACEHD) review | etter dated
November 4, 2005. Avdon has previoudy performed aPhase Il Environmenta Site Assessment (ESA)
at the subject property in November 2004, and a Phase |1 Subsurface Groundwater Assessment (SGA)
onMay 4, 2005. ThePhasell ESA identified devated levelsof Tetrachlorethene (PCE) inthe soil benegth
the concrete dab of the dry cleaning unit ranging from 8.4 to 1,100 parts per hillion (ppb.) The Phase |l
SGA identified low levels of PCE in the near surface soils, and non detect levels in the deeper soils and
groundwater. Based upon thefindings of theseinvestigations, the ACEHD has recommended that soil gas
sampling be conduced in the dry cleaning Spacein order to determineif there are vapor intruson concerns
at the subject property space. Additionaly, the ACEHD has requested that the possible mechanism for
the trangport of low levels of PCE in soils 90 feet horizontaly from the source be addressed in this work

plan.
HORIZONTAL EXTENT OF PCE IN SOIL

As noted by the ACEHD, Phase Il SGA identified PCE levelsranging from 6.6 to 310 ppb at a depth of
ten feet bgs in four of the five borings drilled in that investigation. Three of the borings were located
goproximately ninety feet from the dry cleaning operation. The ACEHD has requested a mechanism for
the widespread detections of PCE at the subject property.

Avaon believes that the most probable mechanism may have been from severa plumbing lesks which
occurred on the subject property. According to the owner of the subject property Mr. J. Anthony
Kershaw, there have been two large plumbing leaks in the subject property dry cleaning space which
caused consderable flooding. One of the leaks took place in late 2000 and the other took place in late
2003. Thefirst leak in 2000 only released twenty or thirty gallons of water, however, the second lesk in
2003 released hundreds of gallons of water asit happened over aweekend and was not shut off until it was
discovered the following Monday. The lesks were located in rear portion of the cleaner space and it is
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probable that the water dong with residual PCE flowed into the adjoining suite moving in asouth and west
direction which isthe current surface flow direction.

SOIL GASINVESTIGATION

Avdon' s soil gasinvestigaionwill consst of subsurface sampling with four geoprobe borings to a depth
of fiveand fifteen feet below ground surface (bgs). The assessment will be conducted using alimited access
geoprobe device. Thisdevice, amilar to adrill rig, isapointed probe which pushesthrough the soil rather
than drilling. The geoprobe generates no soil cuttings and therefore, saves in the expense and liability of

soil disposd.

The four geoprobe boringswill be advanced to depths of five and fifteen feet bgs. Guiddinesin conducting
the soil gas testing will be in genera accordance with the DTSC Guidance for the Evaluation and
Mitigation of Subsurface Vapor Intrusion to Indoor Air dated December 15, 2004: Testing will dso
be conducted in accordance with the 2003 Ca EPA guidance document Advisory-Active Soil Gas
Investigation, issued by the Regiond Water Qudity Control Board, Los Angeles Region and DTSC,
January 28 {www.ditsc.cagov/publicationsforms/index.html}

Per the guidance documents:

. Samples will be collected at five and fifteen feet below ground surface.

. Surface area around the soil gas sampler will be sedled to prevent ambient air intrusion.

. Sampleswill be collected using glass syringes.

. A mobile |aboratory will be ongite to andyze the samples to ensure sample recovery.

. Purging and sampling will be performed at low flow rates (Less than 200 milliliters per minute)

The boringswill belocated in or near the area of the dry cleaning space where previous highest detections
were made. Locations are shown in attached Figure 1 and 2.

At the concluson of sample callection and andlys's, areport of findings and conclusions will be prepared
and dedlivered to Alameda County Environmental Heglth Department. The report will addressthe soil gas
resultsand arisk evauation of the sites potentia for vapor intrusion based upon DTSC screening numbers
pursuant to SB 32 by OEHHA. The hedlth risk assessment will be reviewed by a Board Certified
Toxicologig.
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SENSITIVE RECEPTORS

No sensitive receptors such as schoals, day care centers or hospitals are located within 100 feet of the
subject property structure. An orthodontics office is located approximately 50 feet west of the subject
property, and a general medica practice is located approximately 70 feet west of the subject property.
A post officeislocated adjacent east of the subject property, and residences are located greater than 100
feet north separated by aparking lot. South of the subject property are retall buildings aso greater than
100 feet.

Should you have any questions or require further information, please fed free to contact Trevor Santochi
at (510) 521-2441.

Sincerdly,
AVALON ENVIRONMENTAL CONSULTANTS, INC.

A e e

S
FE A

Trevor Santochi, RG, CEG
President

CC: J. Anthony Kershaw, Solano Group.
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OBJECTIVE

The objective of thisinvestigation is to evauate the potentid for vapor intrusion from PCE contamination
in the subsurface beneeth the subject property.

SCOPE OF WORK

Site Safety and Health Plan:

Prior to subsurface testing, as required by law, a Site Safety and Health Plan will be prepared to
insure workers and sub-contractors are aware of the risks and safety procedures associated with
this soil gas investigation.

Underground Service Alert and Permitting

As required by law, Underground Service Alert (USA) will be contacted to check the proposed
probe locations for conflict with public utilities, such as gas or dectricd lines. Permits from
Alameda County Public Works Department, and the City of Albany Public Works Department will
be obtained as required by law.

Subsurface Testing

The four geoprobe borings will be advanced to depths of five and fifteen feet bgs. Guiddinesin
conducting the soil gas testing will be in genera accordance with the DTSC Guidance for the
Evduationand Mitigation of Subsurface Vapor Intrusionto Indoor Air dated December 15, 2004.
Per the guidance document:

. Samples will be collected at five and fifteen feet below ground surface.
. Surface area around the soil gas sampler will be sedled to prevent ambient air intrusion.

. Sampleswill becollected using glasssyringes. A mobilelaboratory will beongteto andyze
the samples to ensure sample recovery.

. Purging and sampling will be performed at low flow rates (Less than 200 milliliters per
minute)

The borings will be located in or near the area of the dry cleaning space where previous highest
detections were made. Locations are show in the attached Figure .
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Analytical Testing

The s0il gas sampleswill be andlyzed for Chlorinated Compounds by EPA method 8260 to the
parts per billion level. Samples will be andyzed on ste by a mobile certified laboratory under
chain-of-custody.

Assessment Report

At the conclusion of sample collection and andyss, a report of findings and conclusons will be
prepared and ddivered to Alameda County Environmental Hedlth Department.  The report will
addressthe soil gasresultsand will includearisk evauation of the sites potentid for vapor intrusion
based upon DTSC screening numbers pursuant to SB 32 by OEHHA. Thehedth risk assessment
will bereviewed by a Board Certified Toxicologist.
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TEG Laboratory Report
Soil Vapor Investigation, 1187 Solano Avenue, Albany, California
April, 2006
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28 April 2006

Mr. Trevor Santochi

Avalon Environmental Consultants, Inc.
131 North Tustin Avenue, Suite 213
Tustin, CA 92780

SUBJECT: DATA REPORT - Avalon Environmental Consultants, Inc. Project #0420-458-4
1187 Solano Avenue, Albany, California

TEG Project #60414D

Mr. Santochi:

Please find enclosed a data report for the samples analyzed from the above referenced project for
Avalon Environmental Consultants, Inc. The samples were analyzed on site in TEG's mobile laboratory.
TEG conducted a total of 7 analyses on 7 soil vapor samples.

-- 7 analyses on soil vapors for volatile organic hydrocarbons by EPA method 8260B.

The results of the analyses are summarized in the enclosed tables. Applicable detection limits and
calibration data are included in the tables.

1,1 difluoroethane was used as a leak check compound around the probe rods during the soil vapor

sampling. No 1,1 difluoroethane was detected in any of the vapor samples reported at or above the DTSC
recommended leak check compound reporting limit of 10 ug/L of vapor.

TEG appreciates the opportunity to have provided analytical services to Avalon Environmental Consultants,

Inc. on this project. If you have any further questions relating to these data or report, please do not hesitate
to contact us.

Sincerely,

Mark Jerpbak
Director, TEG-Northern California

Mobile and LaboratoryAnalytical Services Environmental Subconsulting GeochemicalR&D SoilVaporSurveys  AirMonitoring

11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (916) 853-8010  Fax: (916) 853-8020
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TEG Project #60414D

Avalon Environmental Project # 0420-458-4

1187 Solano Avenue, Albany, California

EPA Method 8260B VOC Analyses of SOIL VAPOR in ug/L of Vapor

SAMPLE NUMBER: Probe  SG-1@5 SG-1@5 SG-1@5 SG-2@5 SG-3@5 SG-4@5 SG-4@5
Blank dup
SAMPLE DEPTH (feet): 5.0 5.0 5.0 5.0 50 5.0 5.0
PURGE VOLUME: 1 3 7 3 3 3 3
COLLECTION DATE: 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06 4/14/06
COLLECTION TIME: 08:40 08:55 09.25 09:55 10:20 10:40 11:25 11:55
DILUTION FACTOR: 1 1 1 1 1 10 10 10
RL
Dichlorodiflucromethane 0.10 nd nd nd nd nd nd nd nd
Vinyl Chloride 0.10 nd nd nd nd nd nd nd nd
Chloroethane 0.10 nd nd nd nd nd nd nd nd
Trichlorofluoromethane 0.70 nd nd nd nd nd nd nd nd
1, 1-Dichloroethene 0.10 nd nd nd nd nd nd nd nd
1,1,2-Trichloro-trifluoroethane  0.10 nd nd nd nd nd nd nd nd
Methylene Chloride 0.10 nd nd nd nd nd nd nd nd
trans-1,2-Dichloroethene 0.10 nd nd nd nd 0.39 nd nd nd
1,1-Dichloroethane 0.10 nd nd nd nd nd nd nd nd
cis-1,2-Dichloroethene 0.10 nd nd nd nd 1.0 nd nd nd
Chloroform 0.10 nd nd nd nd 0.13 nd 1.5 1.6
1,1,1-Trichloroethane 0.10 nd nd nd nd nd nd nd nd
Carbon Tetrachloride 0.10 nd nd nd nd nd nd nd nd
1,2-Dichloroethane 0.10 nd nd nd nd nd nd nd nd
Benzene 0.70 nd nd nd nd nd nd nd nd
Trichloroethene 0.10 nd nd nd nd 10 7.9 5.5 5.2
Toluene 0.10 nd 0.72 0.65 0.50 0.50 1.4 1.6 1.7
1,1,2-Trichloroethane 0.10 nd nd nd nd nd nd nd nd
Tetrachloroethene 0.10 nd 0.28 0.39 0.30 90 (10) 100 170 180
Ethylbenzene 0.10 nd 0.18 0.17 0.14 0.12 nd nd nd
1,1,1,2-Tetrachloroethane 0.10 nd nd nd nd nd nd nd nd
m,p-Xylene 0.10 nd 0.71 0.69 0.61 0.45 1.4 1.4 1.6
o-Xylene 0.10 nd 0.28 0.29 0.23 0.20 nd nd nd
1,1,2,2-Tetrachloroethane 0.10 nd nd nd nd nd nd nd nd
1,1 Diflouroethane (leak check) 10 nd nd nd nd nd nd nd nd
Surrogate Recovery (DBFM) 111% 109% 107% 111% 104% 107% 104% 108%
Surrogate Recovery (1,2-DCA-d4) 107% 107% 105% 109% 102% 106% 103% 107%
Surrogate Recovery (Toluene-d8) 92% 98% 93% 97% 91% 90% 90% 89%

'‘RL' Indicates reporting fimit at a dilution factor of 1
‘nd’ Indicates not detected at listed reporting limits

(NUMERAL) = Dilution factor for this compound

Analyses performed in TEG-Northern California's lab

Analyses performed by: Mr. John Henkelman

k 11350 Monier Park Place, Rancho Cordova, CA 95742

Phone: (916) 853-8010  Fax: (915) 853-8020 J




f Avalon Environmental Project # 0420-458-4 \
1187 Solano Avenue, Albany, California

TEG Project #60414D

CALIBRATION STANDARDS - Initial Calibration /LCS
Instrument: Agilent 5973N MSD

INITIAL CALIBRATION LCS
COMPOUND RF %RSD RF %DIFF
Dichlorodifluoromethane* 0.307 16.0% 0.275 10.4%
Vinyl Chloride* 0.260 11.1% 0.246 5.4%
Chloroethane* 0.104 24.8% 0.126 21.2%
Trichlorofluoromethane* 0.436 12.8% 0.440 0.9%
1,1-Dichloroethene 0.213 13.3% 0.202 5.2%
1,1,2-Trichloro-trifluoroethane™ 0.236 13.9% 0.242 2.5%
Methylene Chloride 0.184 13.6% 0.181 1.6%
trans-1,2-Dichloroethene 0.225 12.7% 0.218 3.1%
1, 1-Dichloroethane 0.388 14.1% 0.384 1.0%
cis-1,2-Dichloroethene 0.279 14.0% 0.275 1.4%
Chloroform 0.462 12.5% 0.439 5.0%
1,1,1-Trichloroethane 0.429 12.0% 0.423 1.4%
Carbon Tetrachloride 0.344 18.6% 0.380 10.5%
1,2-Dichloroethane 0.313 15.2% 0.309 1.3%
Benzene 1.201 19.3% 1.117 7.0%
Trichloroethene 0.307 12.8% 0.298 2.9%
Toluene 0.702 12.5% 0.656 6.6%
1,1,2-Trichloroethane 0.135 16.3% 0.144 - 6.7%
Tetrachloroethene 0.380 13.2% 0.425 11.8%
Ethylbenzene 0.584 11.6% 0.605 3.6%
1,1,1,2-Tetrachloroethane 0.334 17.5% 0.381 14.1%
m,p-Xylene 0.708 18.3% 0.631 10.9%
o-Xylene 0.716 16.0% 0.689 3.8%
1,1,2,2-Tetrachloroethane 0.448 19.3% 0.510 13.8%
Naphthalene 1.357 19.2% 1.550 14.2%
ACCEPTABLE LIMITS: ' 20.0% 15.0%

'*' INDICATES RSD NOT TO EXCEED 30% & LCS NOT TO EXCEED 25%

& 11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (916) 853-8010 Fax: (916) 853-8020 /‘




ATTACHMENT C

Data Usability Evaluation



ATTACHMENT C

USABILITY OF ANALYTICAL DATA FOR RISK
ASSESSMENT

Evaluation of analytical data, in terms of usability for this assessment, was conducted using the criteria
provided by USEPA in the Guidance for Data Usability in Risk Assessment (Part A), Final (USEPA,
1992a). These USEPA criteria include:

1. Reports — confirmation that report(s) relied upon are complete and appropriate for use in the
HRA,;

2. Documentation — confirmation that each analytical result is associated with a specific sample
location and that the appropriate sampling procedure is documented;

3. Data Sources — confirmation that the analytical methods used are appropriate to identify the
chemicals of potential concern for the media of interest;

4. Analytical Methods and Detection Limits - confirmation that analytical methods appropriately
identify the chemical form or species and that the sample detection limit is at or below a
concentration appropriate for the risk assessment application;

5. Data Review — confirmation that the quality of analytical results is assessed by a professional
knowledgeable in field collection procedures and analytical chemistry and that data quality are
adequate to estimate exposure concentrations; and

6. Data Quality Indicators — documentation that sampling and analysis data quality indicators
(including precision, accuracy, holding time, and reproducibility) are evaluated using criteria
specific to the risk assessment.

A complete evaluation of the analytical data was conducted. A summary of the data analysis relevant to
usability criteria for risk assessment are provided in Table C-1.

DataUsability.doc Page 1



DRAFT
Attorney - Client Privileged

Table C-1. Data Usability Evaluation

Data Usability

Evaluation Result

Criteria
Reports The following report was the data source for the HRA:
e Transglobal Environmental Geochemistry (TEG), 2006. Data Report —
Avalon Environmental Consultants, Inc. Project #0420-458-4. 1187 Solano
Avenue, Albany, California. TEG Project #60414D, April 28.
e Avalon map with data locations.
Soil vapor data reported in this report were used as the basis for exposure point
concentrations in the HRA. This data source was considered complete for HRA
purposes.
Documentation | The report provides adequate information regarding sample results related to

geographic location and sampling procedures.

Data Sources

All analytical sample data results for the environmental media of interest (soil vapor)
were provided. Based on sample locations (taken at apparent source locations and
spread randomly throughout the property), and the sample results, the data were
deemed representative of site conditions.

Analytical
Method and
Detection Limit

With respect to soil vapor samples, the samples were analyzed using EPA Method
8260B. This method is an industry standard used to characterize broad spectrum
volatile organic compounds (VOCSs) in soil vapor. Reporting limits were confirmed to
be sufficient for risk assessment application.

Data Review The quality of the analytical results was reviewed by TEG laboratory and Ms.
Copeland.

Data Quality Based on the field control duplicate and surrogate recovery results, precision and

Indicators accuracy were deemed acceptable. Representativeness of the data was deemed

acceptable as sampling included sitewide locations and locations biased to
accommodate potential source and exposure locations. Completeness was
considered adequate for HRA application, based on the analytical method and the
analyte suite.

DataUsability.doc

Page 2
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Toxicity Criteria Database Downloads



TCDB: Cancer Potency Page 1 of 2

California Home Office of Environmental Health Hazard Assessment Search Site Map

Datbase Home Cancer Potency Information
OEHHA Home @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Cancer Potency

Children's Health ~New Search:
Chemical Name
Trichloroethylene

Ecotoxicology

Education
. OR
Environmental
Indicators CAS Number
Fish 79016
Multimedia [ New Search |
Pesticides Inhalation Unit Risk (ug/cubic meter)™t 0.000002
Proposition 65 Inhalation Slope Factor (mg/kg-day) ! 0.007
Public Oral Slope Factor (mg/kg-day) ™ 0.013
Information USEPA Classification -
Risk Assessment IARC Classification 2A: The agent is probably
carcinogenic to humans
Water

CommentsA change was made on 9/24/03, see
history log for an explanation.
Reference OEHHA, 2002 Technical Support
Document for Describing Available
Cancer Potency Factors
OEHHA, 1999 Public Health Goal for
Trichloroethylene in Drinking Water

http://www.oehha.ca.gov/risk/ChemicalDB/cancerpotency.asp?name=Trichloroethylene&number=79016 01/16/2006



TCDB: Chronic RELs Page 1 of 1

California Home Office of Environmental Health Hazard Assessment Search Site Map

Database Home  Chronic Reference Exposure Levels
OEHHA Home (RELs) @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Chronic RELs

Children's Health New Search:
Chemical Name
Trichloroethylene

Ecotoxicology

Education
. OR
Environmental
Indicators CAS Number
Fish 79016
Multimedia [ New Search |
Pesticides Chronic Inhalation REL (ng/m3):600

Listed in CAPCOA:Yes

US EPA RfC:No
Target Organ(s): nervous system, eyes

Human data:Yes

Proposition 65

Public
Information

Risk Assessment

Water

(c) 2003 State of California Conditions of Use/ Privacy

http://www.oehha.ca.gov/risk/ChemicalDB/chronicreference.asp?name=Trichloroethylene&number=79016 01/16/2006



TCDB: Cancer Potency Page 1 of 2

California Home Office of Environmental Health Hazard Assessment Search Site Map

Datbase Home Cancer Potency Information
OEHHA Home @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Cancer Potency

Children's Health ~ New Search:
Chemical Name
Tetrachloroethylene

Ecotoxicology

Education
. OR
Environmental
Indicators CAS Number
Fish 127184
Multimedia [ New Search |
Pesticides Inhalation Unit Risk (pg/cubic meter)™t 0.0000059
Proposition 65 Inhalation Slope Factor (mg/kg-day) ! 0.021
Public Oral Slope Factor (mg/kg-day)™* 0.54
Information USEPA Classification -
Risk Assessment IARC Classification 2A: The agent is probably
carcinogenic to humans
Water

CommentsA change was made on 9/13/02, see
history log for an explanation. Number
based on calculation from PHG

Reference OEHHA, 2002 Technical Support
Document for Describing Available
Cancer Potency Factors

Public Health Goal for
Tetrachloroethylene in Drinking Water,

Aug. 2001

http://www.oehha.ca.gov/risk/ChemicalDB/cancerpotency.asp?name=Tetrachloroethylene&number=127184 01/16/2006



TETRACHLOROETHYLENE 225

7. REGULATIONS AND ADVISORIES

The international, national, and state regulations and guidelines regarding tetrachloroethylene in air,

water, and other media are summarized in Table 7- 1.

Tetrachloroethylene is on the list of chemicals appearing in “Toxic Chemicals Subject to Section 313

of the Emergency Planning and Community Right-to-Know Act of 1986 (EPA 1987d).

As a result of the Eleventh Circuit Court of Appeals decision (AFL-CIO versus OSHA), OSHA’s
permissible exposure level for tetrachloroethylene, which was lowered to 25 ppm in 1989, was
returned to 100 ppm (OSHA 1993). Based on human exposure data, Stewart et al. (1981) concluded
that a TLV of 100 ppm contained no safety factor for individuals more susceptible to the subjective
and neurological symptoms of tetrachloroethylene. Based on human data, the ACGIH (ACGIH 1995)
TLV-TWA is 25 ppm. The geometric mean exposure of dry cleaning machine operators was 22 ppm

(Ludwig et al. 1983), a value close to the ACGIH TLV-TWA.

ATSDR has derived an acute inhalation MRL of 0.2 ppm with an uncertainty factor of 10, based on
increased pattern reversal visual-evoked potential latencies, and deficits for vigilance and eye-hand
coordination observed in humans exposed 4 hours/day for 4 days at 50 ppm but not at 10 ppm
(Altmann et al. 1992). A chronic-duration inhalation MRL of 0.04 ppm with an uncertainty factor of
100 was derived based on increased reaction times in workers exposed to tetrachloroethylene in dry
cleaning shops at an average concentration of 15 ppm for about 10 years (Ferroni et al. 1992). An
acute oral MRL of 0.05 mg/kg/day with an uncertainty factor of 100 was derived based on
hyperactivity observed in 60-day-old mice that were treated with tetrachloroethylene for 7 days
beginning at 10 days of age (Fredriksson et al. 1993). Additional inhalation and oral MRLs were not

derived.

EPA (IRIS 1996) has derived an oral reference dose (RfD) for tetrachloroethylene of 0.01 mg/kg/day
with an uncertainty factor of 1,000, based on hepatotoxicity in mice (Buben and O’Flaherty 1985). An

inhalation reference concentration (RfC) for tetrachloroethylene has not been derived (IRIS 1996).



TCDB: Chronic RELs Page 1 of 1

California Home Office of Environmental Health Hazard Assessment Search Site Map

Database Home  Chronic Reference Exposure Levels
OEHHA Home (RELs) @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Chronic RELs

Children's Health New Search:
Chemical Name

Ecotoxicology

Ethylbenzene

Education

. OR
Environmental
Indicators CAS Number
Fish 100414
Multimedia [ New Search |
Pesticides Chronic Inhalation REL (ug/m3):2000
Proposition 65 Listed in CAPCOA:No

) US EPA RfC:Yes
Public Target Organ(s):development; alimentary system
Information . . ) .

(liver); kidney; endocrine system

Risk Assessment Human data:No

Water

(c) 2003 State of California Conditions of Use/ Privacy

http://lwww.oehha.ca.gov/risk/ChemicalDB/chronicreference.asp?name=Ethylbenzene&number=100414 01/16/2006



TCDB: Chronic RELs Page 1 of 1

California Home Office of Environmental Health Hazard Assessment Search Site Map

Database Home  Chronic Reference Exposure Levels
OEHHA Home (RELs) @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Chronic RELs

Children's Health New Search:
Chemical Name
Xylenes (m, o, p-isomers)

Ecotoxicology

Education
. OR
Environmental
Indicators CAS Number
Fish
Multimedia [ New Search |
Pesticides Chronic Inhalation REL (ug/m3):700

Listed in CAPCOA:Yes

US EPA RfC:No
Target Organ(s): nervous system, respiratory system

Human data:Yes

Proposition 65

Public
Information

Risk Assessment

Water

(c) 2003 State of California Conditions of Use/ Privacy

http://www.oehha.ca.gov/risk/ChemicalDB/chronicreference.asp?name=Xylenes+%28m%2C+0%2C+p%2Disomers%29&number= 01/16/2006



TCDB: Chronic RELs Page 1 of 1

California Home Office of Environmental Health Hazard Assessment Search Site Map

Database Home  Chronic Reference Exposure Levels
OEHHA Home (RELs) @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Chronic RELs

Children's Health New Search:
Chemical Name

Ecotoxicology

Toluene
Education
. OR

Environmental
Indicators CAS Number
Fish 108883
Multimedia [ New Search |
Pesticides Chronic Inhalation REL (ug/m3):300
Proposition 65 Listed in CAPCOA:Yes

bl US EPA RfC:Yes
Public . ;
Information Target Organ(s):nervous system, respiratory system,
T development
Risk Assessment Human data:No

Water

(c) 2003 State of California Conditions of Use/ Privacy

http://www.oehha.ca.gov/risk/ChemicalDB/chronicreference.asp?name=Toluene&number=108883 02/10/2006



TCDB: Cancer Potency Page 1 of 2

California Home Office of Environmental Health Hazard Assessment Search Site Map

Datbase Home Cancer Potency Information
OEHHA Home @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Cancer Potency

Children's Health =~ New Search:
Chemical Name

Ecotoxicology

Chloroform
Education
. OR

Environmental

Indicators CAS Number

Fish 67663

Multimedia [ New Search |

Pesticides Inhalation Unit Risk (pg/cubic meter)™t 0.0000053

Proposition 65 Inhalation Slope Factor (mg/kg-day) ! 0.019

Public Oral Slope Factor (mg/kg-day) ™ 0.031

Information USEPA Classification B2

Risk Assessment IARC Classification 2B: The agent is possibly carcinogenic
to humans

Water Comments

Reference OEHHA, 2002 Technical Support
Document for Describing Available
Cancer Potency Factors
California Department of Health
Services (CDHS) 1990. Health Effects
of Chloroform. Office of Environmental
Health Hazard Assessment, Air
Toxicology and Epidemiology Section,
Berkeley, CA

http://www.oehha.ca.gov/risk/ChemicalDB/cancerpotency.asp?name=Chloroform&number=67663 02/10/2006



TCDB: Chronic RELs Page 1 of 1

California Home Office of Environmental Health Hazard Assessment Search Site Map

Database Home  Chronic Reference Exposure Levels
OEHHA Home (RELs) @ OEHHA OMy CA
Air

About OEHHA Toxicity Criteria Database: Chronic RELs

Children's Health New Search:
Chemical Name

Ecotoxicology

Chloroform
Education
. OR

Environmental
Indicators CAS Number
Fish 67663
Multimedia [ New Search |
Pesticides Chronic Inhalation REL (ug/m3):300
Proposition 65 Listed in CAPCOA:Yes

bl US EPA RfC:No
Public L .
Information Target Organ(s):alimentary system, kidney,
T development
Risk Assessment Human data: No

Water

(c) 2003 State of California Conditions of Use/ Privacy

http://www.oehha.ca.gov/risk/ChemicalDB/chronicreference.asp?name=Chloroform&number=67663 02/10/2006



Region 9 PRG Table

Key : SFo,i=Cancer Slope Factor oral, inhalation RfDo,i=Reference Dose oral, inhalation i=IRIS p=PPRTV c=California EPA n=NCEA h=HEAST x=Withdrawn r=Route-extrapolation ca=Cancer PRG nc= Noncancer PRG ca* (where: nc PRG < 100X ca PRG)
ca** (where nc PRG < 10X ca PRG) +++=Non-Standard Method Applied (See User's Guide) sat=Soil Saturation (See User's Guide) max=Ceiling limit (See User's Guide) DAF=Dilution Attenuation Factor (See User's Guide) CAS=Chemical Abstract Services

October 2004

TOXICITY VALUES CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGs) SOIL SCREENING LEVELS
V  skin "Direct Contact Exposure Pathways" "Migration to Ground Water"
SFo RfDo SFi RfDi O abs. CAS No. Residential Industrial Ambient Air Tap Water DAF 20 DAF 1
1/(mg/kg-d)  (mg/kg-d) 1/(mg/kg-d)  (mg/kg-d) C  soils Soil (mg/kg) Soil (mg/kg) (ug/m”3) (ug/l) (mg/kg) (mg/kg)
9.0E-02 i 5.7E-02 h y 95501 |1,2-Dichlorobenzene 6.0E+02 sat 6.0E+02 sat 2.1E+02 nc 3.7E+02 nc [1.7E+01 9.0E-01
3.0E-02 n 3.0E-02 ry 541-73-1 |1,3-Dichlorobenzene 5.3E+02 nc 6.0E+02 sat 1.1E+02 nc 1.8E+02 nc
2.4E-02 h 3.0E-02 n 2.2E-02 n 2.3E-01 iy 106-46-7 |1 4-Dichlorobenzene 3.4E+00 ca 7.9E+00 ca 3.1E-01 ca 5.0E-01 ca [2.0E+00 1.0E-01
4.5E-01 i 4.5E-01 r 0.1 91-94-1 |3,3-Dichlorobenzidine 1.1E+00 ca 3.8E+00 ca 15E-02 ca 1.5E-01 ca |7.0E-03 3.0E-04
3.0E-02 n 3.0E-02 r 01 90982 |4,4"-Dichlorobenzophenone 1.8E+03 nc 1.8E+04 nc 1.1E+02 nc 1.1E+03 nc
9.3E+00 r 9.3E+00 h y 764-41-0 |1,4-Dichloro-2-butene 79E-03 ca 1.8E-02 ca 7.2E-04 ca 1.2E-03 ca
2.0E-01 i 5.7E-02 hy 75-71-8 | Dichlorodifluoromethane 9.4E+01 nc 3.1E+02 nc 2.1E+02 nc 3.9E+02 nc
1.0E-01 h 1.4E-01 h y 75-34-3 |1,1-Dichloroethane 5.1E+02 nc 1.7E+03 nc 5.2E+02 nc 8.1E+02 nc [2.3E+01 1.0E+00
5.7E-03 c 5.7E-03 c y "CAL-Modified PRG" 2.8E+00 ca 6.0E+00 ca 1.2E+00 ca 2.0E+00 ca
9.1E-02 i 2.0E-02 n 9.1E-02 i 1.4E-03 noy 107-062 |1,2-Dichloroethane (EDC) 2.8E-01 ca* 6.0E-01 ca* 7.4E-02 ca* 1.2E-01 ca* | 2.0E-02 1.0E-03
5.0E-02 i 5.7E-02 iy 75-35-4 |1,1-Dichloroethylene 1.2E+02 nc 4.1E+02 nc 2.1E+02 nc 3.4E+02 nc | 6.0E-02 3.0E-03
1.0E-02 p 1.0E-02 ry 156592 |1,2-Dichloroethylene (cis) 43E+01 nc 15E+02 nc 3.7E+01 nc 6.1E+01 nc | 4.0E-01 2.0E-02
2.0E-02 i 2.0E-02 ry 156605 |1,2-Dichloroethylene (trans) 6.9E+01 nc 23E+02 nc 7.3E+01 nc 1.2E+02 nc | 7.0E-01 3.0E-02
3.0E-03 i 3.0E-03 r 01 120832 |2 4-Dichlorophenol 1.8E+02 nc 1.8E+03 nc 1.1E+01 nc 1.1E+02 nc [1.0E+00 5.0E-02
8.0E-03 i 8.0E-03 r 0.1 94-82:6  |4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB) 49E+02 nc 4.9E+03 nc 2.9E+01 nc 2.9E+02 nc
1.0E-02 i 1.0E-02 r 005 94757 |2,4-Dichlorophenoxyacetic Acid (2,4-D) 6.9E+02 nc 7.7E+03 nc 3.7E+01 nc 3.6E+02 nc
6.8E-02 h 1.1E-03 I 6.8E-02 r 11E-03 iy 78875 |1,2-Dichloropropane 34E-01 ca* 7.4E-01 ca* 9.9E-02 ca* 1.6E-01 ca* | 3.0E-02 1.0E-03
2.0E-02 p 2.0E-02 ry 142289 |1,3-Dichloropropane 1.0E+02 nc 3.6E+02 nc 7.3E+01 nc 1.2E+02 nc
1.0E-01 i 3.0E-02 i 14E-02 i 5.7E-03 iy s542-75-6 |1,3-Dichloropropene 78E-01 ca 18E+00 ca 4.8E-01 ca 4.0E-01 ca |4.0E-03 2.0E-04
3.0E-03 i 3.0E-03 r 01 616239 |2 3-Dichloropropanol 1.8E+02 nc 1.8E+03 nc 1.1E+01 nc 1.1E+02 nc
2.9E-01 i 5.0E-04 i 2.9E-01 r 1.4E-04 i 01 62737 |Dichlorvos 1.7E+00 ca* 5.9E+00 ca* 2.3E-02 ca* 2.3E-01 ca*
4.4E-01 X 4.4E-01 r 01 115322 [Dicofol 1.1E+00 ca 3.9E+00 ca 1.5E-02 ca 1.5E-01 ca
3.0E-02 h 5.7E-05 Xy 77736 |Dicyclopentadiene 54E-01 nc 1.8E+00 nc 2.1E-01 nc 4.2E-01 nc
1.6E+01 i 5.0E-05 i 1BE+01 i 5.0E-05 r 01 60571 [Dieldrin 3.0E-02 ca 11E-01 ca 4.2E-04 ca 4.2E-03 ca |4.0E-03 2.0E-04
1.0E-02 p 5.7E-03 p 01 112345 |Diethylene glycol, monobutyl ether 6.1E+02 nc 6.2E+03 nc 2.1E+01 nc 3.6E+02 nc
6.0E-02 p 8.6E-04 P o1 111900 |Diethylene glycol, monoethyl ether 3.7E+03 nc 3.7E+04 nc 3.1E+00 nc 2.2E+03 nc
4.0E-04 p 4.0E-04 r 01 617845 [Diethylformamide 24E+01 nc 25E+02 nc 15E+00 nc 1.5E+01 nc
1.2E-03 i 6.0E-01 i 1.2E-03 r 6.0E-01 r 01 103231 |Di(2-ethylhexyl)adipate 4.1E+02 ca 14E+03 ca b5.6E+00 ca 5.6E+01 ca
8.0E-01 i 8.0E-01 r 01 84662 |Diethyl phthalate 49E+04 nc 1.0E+05 max 2.9E+03 nc 2.9E+04 nc
4.7E+03 h 4.TE+03 r o1 56531 |Diethylstilbestrol 10E-04 ca 3.7E-04 ca 14E-06 ca 1.4E-05 ca
8.0E-02 i 8.0E-02 r 01 43222486 | Difenzoquat (Avenge) 49E+03 nc 4.9E+04 nc 2.9E+02 nc 2.9E+03 nc
2.0E-02 i 2.0E-02 r 01 35367-38:5 | Diflubenzuron 1.2E+03 nc 1.2E+04 nc 7.3E+01 nc 7.3E+02 nc
1.1E+01 r 1.1E+01 iy 75-37-6 |1,1-Difluoroethane 4.2E+04 nc 6.9E+04 nc
2.0E-02 n 2.0E-02 r 01 28553-12:0 |Diisononyl phthalate 1.2E+03 nc 1.2E+04 nc 7.3E+01 nc 7.3E+02 nc
1.1E-01 p 108203 |Diisopropyl ether 4.0E+02 nc
8.0E-02 i 8.0E-02 r 01 1445756 |Diisopropyl methylphosphonate 49E+03 nc 4.9E+04 nc 2.9E+02 nc 2.9E+03 nc
2.0E-02 i 2.0E-02 r 01 55290-64-7 | Dimethipin 1.2E+03 nc 1.2E+04 nc 7.3E+01 nc 7.3E+02 nc
2.0E-04 i 2.0E-04 r 01 60515 |Dimethoate 1.2E+01 nc 1.2E+02 nc 7.3E-01 nc 7.3E+00 nc
1.4E-02 h 1.4E-02 r 01 119904 |3,3"-Dimethoxybenzidine 3.5E+01 ca 1.2E+02 ca 4.8E-01 ca 4.8E+00 ca
5.7E-06 r 5.7E-06 Xy 124-40-3 | Dimethylamine 6.7E-02 nc 25E-01 nc 2.1E-02 nc 3.5E-02 nc
2.0E-03 i 2.0E-03 r 01 121697 |IN-N-Dimethylaniline 1.2E+02 nc 1.2E+03 nc 7.3E+00 nc 7.3E+01 nc
7.5E-01 h 7.5E-01 r 01 95681 |2 4-Dimethylaniline 6.5E-01 ca 23E+00 ca 9.0E-03 ca 9.0E-02 ca
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DATA ENTRY SHEET

Soil Gas Concentration Data

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
156592 1.00E+03 cis-1,2-Dichloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 I 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C [ 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 | 1.21 1 1

END

c12DCE (AttE).xls | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
7.36E-02 [ 1.13E-05 | 4.07E-03 | 25 [ 7,192 [ 33365 ] 54400 | 96.94

¢12DCE (AttE).xIs | CHEMPROPS



Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lr 0. 0.2 0,° See ki Krg ky Xerack conc. Quuilding
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.00E+03 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 7,692 2.50E-03 | 1.06E-01 [ 177E-04 [ 3.19E-03 | 0.00E+00 | 0.00E+00 | 3.19E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.00E+03 | 1.21 5.20E+00 3.19E-03 | 758E+03 | 8.58E+00 | 4.19E-05 | 4.19E-02 |
END

¢12DCE (AttE).xIs | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02

50f7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

xX X

xX X

xX X xX X X X X xX X X

X X X X X X




SG-ADV
\Version 3.1; 02/04

Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
156605 3.90E+02 trans-1,2-Dichloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 I 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C [ 1.43 [ 0.459 [ 0.215 [ C 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 | 1.21 1 1

END

t12DCE (AUE).xIs | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
7.07E-02 [ 1.19E-05 | 9.36E-03 | 25 [ 6,717 [320.85] 51650 | 96.94

t12DCE (AttE).xls | CHEMPROPS



Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lr 0. 0.2 0,° See ki Krg ky Xerack conc. Quuilding
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 3.90E+02 [ 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 7,091 5.98E-03 | 2.54E-01 [ 1.77E-04 | 3.06E-03 | 0.00E+00 | 0.00E+00 | 3.06E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 3.90E+02 | 1.21 5.20E+00 3.06E-03 | 758E+03 | 9.39E+00 | 4.12E-05 | 1.61E-02 |
END

t12DCE (AHE).xls | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02

50f7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

xX X

xX X

xX X xX X X X X xX X X

X X X X X X




SG-ADV
\Version 3.1; 02/04

DATA ENTRY SHEET

Soil Gas Concentration Data

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
67663 1.50E+03 Chloroform
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 I 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C [ 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 | 1.21 1 1

END

Chloroform (AttE).xls | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
[ 1.04E-01 [ 1.00E-05 | 3.66E-03 | 25 [ 6,988 [33432] 53640 [ 119.38 |

Chloroform (AttE).xls | CHEMPROPS



Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lr 0. 0.2 0,° See ki Krg ky Xerack conc. Quuilding
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 150E+03 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 7,510 2.28E-03 | 9.66E-02 [ 177E-04 | 451E-03 | 0.00E+00 | 0.00E+00 | 4.51E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 150E+03 | 1.21 5.20E+00 4.51E-03 | 758E+03 | 458E+00 | 4.87E-05 | 7.31E-02 |
END

Chloroform (AttE).xls | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02

50f7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

xX X

xX X

xX X xX X X X X xX X X

X X X X X X




SG-ADV
\Version 3.1; 02/04

Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
79016 L00E+04 | | Trichloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 [ 0.215 [ C 1.43 [ 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 25008 | 548.6 | 304.8 1.21 1 1

END

TCE (AttE).xIs | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
7.90E-02 [ 9.10E-06 | 1.03E-02 | 25 [ 7,505 [360.36 [ 54420 [ 131.39 |

TCE (AHE) xls | CHEMPROPS



Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lr 0. 0.2 0,° See ki Krg ky Xerack conc. Quuilding
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.00E+04 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 8,504 6.01E-03 | 2.55E-01 [ 1.77E-04 | 3.42E-03 | 0.00E+00 | 0.00E+00 | 3.42E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.00E+04 | 121 5.20E+00 3.42E-03 | 758E+03 | 7.42E+00 | 4.30E-05 | 4.30E-01 |
END

TCE (AHtE).xs | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
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1.69E+02
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5.25E+02
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2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
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1.67E-02
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3.44E-02
4.87E-01
4.74E+01
4.38E-04
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1.12E-01
1.70E-02
9.73E-04
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5.38E-01
3.13E-01
9.82E-02
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3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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1.87E-04
8.40E-04
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SG-ADV
\Version 3.1; 02/04

Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
108883 1.60E+03 Toluene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor Ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 1.21 1 1

END

Toluene (AttE).xls | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
8.70E-02 | 8.60E-06 | 6.62E-03 | 25 [ 7,930 [383.78] 59179 | 92.14

Toluene (AttE).xls | CHEMPROPS



Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lr 0. 0.2 0,° See ki Krg ky Xerack conc. Quuilding
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.60E+03 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 9,108 3.73E-03 | 1.58E-01 [ 177E-04 [ 3.77E-03 | 0.00E+00 | 0.00E+00 | 3.77E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.60E+03 | 1.21 5.20E+00 3.77E-03 | 758E+03 | 6.17E+00 | 4.48E-05 | 7.17E-02 |
END
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Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02

50f7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

xX X

xX X

xX X xX X X X X xX X X

X X X X X X




SG-ADV
\Version 3.1; 02/04

Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
127184 L70E+05 | | Tetrachloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 I 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 [ 0.215 [ C [ 1.43 [ 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 25008 | 548.6 | 304.8 | 1.21 1 1

END
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
7.20E-02 | 8.20E-06 | 1.84E-02 | 25 [ 8,288 [39440] 62020 [ 165.83 |
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Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lr 0. 0.2 0,° See ki Krg ky Xerack conc. Quuilding
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.70E+05 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 9,510 1.01E-02 | 4.27E-01 [ 177E-04 | 3.12E-03 | 0.00E+00 | 0.00E+00 | 3.12E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.70E+05 | 1.21 5.20E+00 3.12E-03 | 758E+03 | 9.02E+00 | 4.15E-05 | 7.06E+00 |
END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02

50f7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

xX X

xX X

xX X xX X X X X xX X X

X X X X X X




SG-ADV
\Version 3.1; 02/04

DATA ENTRY SHEET

Soil Gas Concentration Data

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
100414 1.80E+02 Ethy|benzene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 I 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C [ 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 | 1.21 1 1

END

Ethylbenzene (AttE).xls | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
[ 7.50E-02 | 7.80E-06 | 7.86E-03 | 25 [ 8,501 [409034] 61720 [ 106.17 |

Ethylbenzene (AttE).xls | CHEMPROPS



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lt eaA eaB eac Ste ki krg ky Xerack conc. Qbui\dinq
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.80E+02 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Ly
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 10,107 4.15E-03 | 1.76E-01 [ 177E-04 [ 3.25E-03 | 0.00E+00 | 0.00E+00 | 3.25E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.80E+02 | 121 ] 5.20E+00 3.25E-03 | 758E+03 | 8.26E+00 | 4.22E-05 | 7.59E-03 |
END

Ethylbenzene (AttE).xls | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(em/h)  ay (1/em) N (unitless) M (unitless) N (emem®) o, (cm¥em®) Mean Grain Diameter (cm) (grem®) 6, (cm’cm®)  SCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
S| 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc D, Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm®lg) (cm?s) (cm?s) (mg/L) (unitless) (atm-m°/mol) (°c) (°K) (°K) (cal/mol) (ug/m)*  (mgint) (g/mol) X) (X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338  0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136  0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714  0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676  0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391  0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286  0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247  0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421  0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroethan 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463  0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931  0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936  0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481  0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975  0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155  0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666  0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239  0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
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92524
95476
95501
95578
95636
96184
96333
97632
98066
98828
98862
98953
100414
100425
100447
100527
103651
104518
106423
106467
106934
106990
107028
107062
107131
108054
108101
108383
108678
108872
108883
108907
109693
110009
110543
111444
115297
118741
120821
123739
124481
126987
126998
127184
129000
132649
135988
141786
156592
156605
205992
218019
309002
319846
541731
542756
630206
1634044
7439976

Biphenyl!

o-Xylene
1,2-Dichlorobenzene
2-Chlorophenol
1,2,4-Trimethylbenzene
1,2,3-Trichloropropane
Methyl acrylate
Ethylmethacrylate
tert-Butylbenzene
Cumene

Acetophenone
Nitrobenzene
Ethylbenzene

Styrene

Benzylchloride
Benzaldehyde
n-Propylbenzene
n-Butylbenzene

p-Xylene
1,4-Dichlorobenzene
1,2-Dibromoethane (ethylene dibrc
1,3-Butadiene

Acrolein
1,2-Dichloroethane
Acrylonitrile

Vinyl acetate
Methylisobutylketone (4-methyl-2-
m-Xylene
1,3,5-Trimethylbenzene
Methylcyclohexane
Toluene

Chlorobenzene
1-Chlorobutane

Furan

Hexane
Bis(2-chloroethyl)ether
Endosulfan
Hexachlorobenzene
1,2,4-Trichlorobenzene
Crotonaldehyde (2-butenal)
Chlorodibromomethane
Methacrylonitrile
2-Chloro-1,3-butadiene (chloropre
Tetrachloroethylene
Pyrene

Dibenzofuran
sec-Butylbenzene
Ethylacetate
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
Benzo(b)fluoranthene
Chrysene

Aldrin

alpha-HCH (alpha-BHC)
1,3-Dichlorobenzene
1,3-Dichloropropene
1,1,1,2-Tetrachloroethane
MTBE

Mercury (elemental)

4.38E+03
3.63E+02
6.17E+02
3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

4.04E-02
8.70E-02
6.90E-02
5.01E-02
6.06E-02
7.10E-02
9.76E-02
6.53E-02
5.65E-02
6.50E-02
6.00E-02
7.60E-02
7.50E-02
7.10E-02
7.50E-02
7.21E-02
6.01E-02
5.70E-02
7.69E-02
6.90E-02
2.17E-02
2.49E-01
1.05e-01
1.04E-01
1.22E-01
8.50E-02
7.50E-02
7.00E-02
6.02E-02
7.35E-02
8.70E-02
7.30E-02
8.26E-02
1.04E-01
2.00E-01
6.92E-02
1.15E-02
5.42E-02
3.00E-02
9.56E-02
1.96E-02
1.12E-01
8.58E-02
7.20E-02
2.72E-02
2.38E-02
5.70E-02
7.32E-02
7.36E-02
7.07E-02
2.26E-02
2.48E-02
1.32E-02
1.42E-02
6.92E-02
6.26E-02
7.10E-02
1.02E-01
3.07E-02

8.15E-06
1.00E-05
7.90E-06
9.46E-06
7.92E-06
7.90E-06
1.02E-05
8.37E-06
8.02E-06
7.10E-06
8.73E-06
8.60E-06
7.80E-06
8.00E-06
7.80E-06
9.07E-06
7.83E-06
8.12E-06
8.44E-06
7.90E-06
1.19E-05
1.08E-05
1.22E-05
9.90E-06
1.34E-05
9.20E-06
7.80E-06
7.80E-06
8.67E-06
8.52E-06
8.60E-06
8.70E-06
1.00E-05
1.22E-05
7.77E-06
7.53E-06
4.55E-06
5.91E-06
8.23E-06
1.07E-05
1.05E-05
1.32E-05
1.03E-05
8.20E-06
7.24E-06
6.00E-06
8.12E-06
9.70E-06
1.13E-05
1.19E-05
5.56E-06
6.21E-06
4.86E-06
7.34E-06
7.86E-06
1.00E-05
7.90E-06
1.05E-05
6.30E-06

7.45E+00
1.78E+02
1.56E+02
2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04
5.10E-01
5.00E-03
4.88E+01
3.69E+04
2.60E+03
2.54E+04
2.12E+03
2.00E+02
1.35E+00
3.10E+00
3.94E+00
8.03E+04
3.50E+03
6.30E+03

1.50E-03
6.30E-03

1.70E-02
2.00E+00
1.34E+02
2.80E+03
1.10E+03
5.10E+04
2.00E+01

1.23E-02
2.12E-01
7.77E-02
1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
151E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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2.99E-04
5.18E-03
1.90E-03
3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02
1.07E-05
2.39E-05
7.86E-03
2.74E-03
4.14E-04
2.37E-05
1.07E-02
1.31E-02
7.64E-03
2.39E-03
7.41E-04
7.34E-02
1.22E-04
9.77E-04
1.03E-04
5.10E-04
1.38E-04
7.32E-03
5.87E-03
1.03E-01
6.62E-03
3.69E-03
1.69E-02
5.39E-03
1.66E+00
1.80E-05
1.12E-05
1.32E-03
1.42E-03
1.95E-05
7.81E-04
2.46E-04
1.20E-02
1.84E-02
1.10E-05
1.26E-05
1.39E-02
1.38E-04
4.07E-03
9.36E-03
1.11E-04
9.44E-05
1.70E-04
1.06E-05
3.09E-03
1.77E-02
2.41E-03
6.23E-04
1.07E-02

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

789.00
630.30
705.00
675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02

0.0E+00

1.54E+02
1.06E+02
1.47E+02
1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

X X

xX X

X X X X X X X X X X

X X X X X X




SG-ADV
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Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
108383 1.40E+03 m-Xylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 1.21 1 1

END

m-Xylene (AttE).xIs | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
7.00E-02 | 7.80E-06 | 7.32E-03 | 25 [ 8,523 [41227] 617.05 [ 106.17 |

m-Xylene (AttE).xls | CHEMPROPS



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lt eaA eaB eac Ste ki krg ky Xerack conc. Qbui\dinq
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.40E+03 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Ly
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 10,206 3.84E-03 | 1.63E-01 [ 177E-04 [ 3.03E-03 | 0.00E+00 | 0.00E+00 | 3.03E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.40E+03 | 121 ] 5.20E+00 3.03E-03 | 758E+03 | 9.60E+00 | 4.11E-05 | 5.75E-02 |
END

m-Xylene (AHE).xls | INTERCALCS
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Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01
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3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02

50f7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02

xX X

xX X

xX X xX X X X X xX X X

X X X X X X




SG-ADV
\Version 3.1; 02/04

Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
106423 1.40E+03 p-Xylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 1.21 1 1

END

p-Xylene (AttE).xls | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
7.69E-02 | 8.44E-06 | 7.64E-03 | 25 [ 8,525 [41152] 61620 [ 106.17 |

p-Xylene (AttE).xls | CHEMPROPS



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lt eaA eaB eac Ste ki krg ky Xerack conc. Qbui\dinq
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.40E+03 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Ly
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 10,199 4.01E-03 | 1.70E-01 [ 177E-04 [ 3.33E-03 | 0.00E+00 | 0.00E+00 | 3.33E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.40E+03 | 121 ] 5.20E+00 3.33E-03 | 758E+03 | 7.84E+00 | 4.26E-05 | 5.96E-02 |
END

p-Xylene (AttE).xls | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(emh) o (/em) N (unitless) M (unitless) N (€m7em?) 6 (cm¥em®)  Mean Grain Diameter (cm) (glem) @, (cm¥em?)  sCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koc Da Dy S H' H Tr Ts Te AH, URF RfC MW extrapolated extrapolated
CAS No. Chemical (cm’g) (cm?ls) (cmls) (mg/L) (unitless) (atm-m°/mol) (c) (°K) (°K) (cal/mol) (ng/my)*  (mg/m®) (g/mol) X) X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127  1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342  7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157  2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706  4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104  1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479  1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroetha 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383  2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206  2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01 1.47E+02




95578 2-Chlorophenol
95636 1,2,4-Trimethylbenzene
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmethacrylate
98066 tert-Butylbenzene
98828 Cumene
98862 Acetophenone
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene
100447 Benzylchloride
100527 Benzaldehyde
103651 n-Propylbenzene
104518 n-Butylbenzene
106423 p-Xylene
106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dib
106990 1,3-Butadiene
107028 Acrolein
107062 1,2-Dichloroethane
107131 Acrylonitrile
108054 Vinyl acetate
108101 Methylisobutylketone (4-methyl-2
108383 m-Xylene
108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene
108907 Chlorobenzene
109693 1-Chlorobutane
110009 Furan
110543 Hexane
111444 Bis(2-chloroethyl)ether
115297 Endosulfan
118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile
126998 2-Chloro-1,3-butadiene (chloropr
127184 Tetrachloroethylene
129000 Pyrene
132649 Dibenzofuran
135988 sec-Butylbenzene
141786 Ethylacetate
156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene
309002 Aldrin
319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

3.88E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

2.20E+04
5.70E+01
1.75E+03
6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04

2.00E+01

1.60E-02
2.52E-01
1.67E-02
7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01

VLOOKUP TABLES

3.90E-04
6.14E-03
4.08E-04
1.87E-04
8.40E-04
1.19E-02
1.46E-02
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25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

675.00
649.17
652.00
536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

9768.282525
6677.66
14127

0.0E+00
0.0E+00
5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.6E-04

2.1E-04
2.1E-06
4.9E-03
1.8E-03
0.0E+00
4.0E-06
7.4E-06
0.0E+00
0.0E+00

1.8E-02
6.0E-03
4.9E-03
1.1E-01
3.2E-01
1.4E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
3.5E-01
1.4E-01
1.4E-01
1.0E-01
8.0E-01
2.0E-04
2.0E-03
2.0E-05
0.0E+00
2.0E-03
2.0E-01
3.0E+00
1.0E-01
6.0E-03
3.0E+00
4.0E-01
6.0E-02
1.4E+00
3.5E-03
2.0E-01
0.0E+00
2.1E-02
2.8E-03
4.0E-03
0.0E+00
7.0E-02
7.0E-04
7.0E-03
6.0E-01
1.1E-01
1.4E-02
1.4E-01
3.2E+00
3.5E-02
7.0E-02
0.0E+00
0.0E+00
1.1E-04
0.0E+00
1.1E-01
2.0E-02
1.1E-01
3.0E+00
3.0E-04

1.29E+02
1.20E+02
1.47E+02
8.61E+01
1.14E+02
1.34E+02
1.20E+02
1.20E+02
1.23E+02
1.06E+02
1.04E+02
1.27E+02
1.06E+02
1.20E+02
1.34E+02
1.06E+02
1.47E+02
1.88E+02
5.41E+01
5.61E+01
9.90E+01
5.31E+01
8.61E+01
1.00E+02
1.06E+02
1.20E+02
9.82E+01
9.21E+01
1.13E+02
9.26E+01
6.81E+01
8.62E+01
1.43E+02
4.07E+02
2.85E+02
1.81E+02
7.01E+01
2.08E+02
6.71E+01
8.85E+01
1.66E+02
2.02E+02
1.68E+02
1.34E+02
8.81E+01
9.69E+01
9.69E+01
2.52E+02
2.28E+02
3.65E+02
2.91E+02
1.47E+02
1.11E+02
1.68E+02
8.82E+01
2.01E+02
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xX X xX X X X X xX X X
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SG-ADV
\Version 3.1; 02/04

Soil Gas Concentration Data

DATA ENTRY SHEET

Reset to ENTER ENTER ENTER
Defaults Soil Soil
Chemical gas gas
CAS No. conc., OR conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
95476 1.40E+03 0-Xylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ls (cell F24) Soil
below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
Le Ls Ts ha hg he soil vapor ky
(cm) (cm) (°C) (cm) (cm) (cm) permeability) (cm?)
[ 15 [ 152.4 [ 14.25 152.4 I 0 0 C |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pu’ n* 0. po n® 6,° pp° n® 0,°
(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
[ C [ 1.43 [ 0.459 0.215 [ C 1.43 0.459 [ 0.215 [ C [ 1.43 0.459 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lerack AP Lg Wg Hg w ER Qsoi
(cm) (g/cm»sz) (cm) (cm) (cm) (cm) (1/h) L/m
[ 10 40 [ 2590.8 548.6 | 304.8 1.21 1 1

END

0-Xylene (AttE).xls | DATENTER



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of
law constant law constant  vaporization at Normal
Diffusivity Diffusivity  at reference reference the normal boiling Critical Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, weight,
D, Dy H Tr AH, p Ts Te MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (g/mol)
8.70E-02 [ 1.00E-05 | 5.18E-03 | 25 [ 8,661 [41760 ] 63030 [ 106.17 |

o-Xylene (AttE).xls | CHEMPROPS



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
T Lt eaA eaB eac Ste ki krg ky Xerack conc. Qbui\dinq
(sec) (cm) (cm®cm?) (cm®cm?) (cm®cm?®) (cm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 9.46E+08 | 137.4 0.244 | 0.244 0.244 [ 0.324 | 228E-09 [ 0.821 1.87E-09 | 6,279 | 1.40E+03 | 1.20E+05 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“A DE“B DEﬁc DE“T Ly
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm?¥s) (cm?/s) (cm?¥s) (cm)
[ 1.52E+06 | 5.00E-03 | 15 10,356 2.69E-03 | 1.14E-01 [ 177E-04 [ 3.77E-03 | 0.00E+00 | 0.00E+00 | 3.77E-03 | 137.4
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource l'erack Qsoi\ Dcrack Acrack exp(Pef) o Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 15 [ 1.40E+03 | 121 ] 5.20E+00 3.77E-03 | 758E+03 | 6.17E+00 | 4.48E-05 | 6.28E-02 |
END

0-Xylene (AHE).xls | INTERCALCS



VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks(cmh) oy (l/em) N (unitless) M (unitless) N (€m’em®) @, (cm¥cm®)  Mean Grain Diameter (cm) (glem®) 0, (cm*em®)  SCS Soil Name
C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 143 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
Sl 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference Molecular
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., weight, URF RfC
Koe D, Dy, S H H Tr Ts Te AH, URF RfC MW extrapolated  extrapolated
CAS No. Chemical (cm®/g) (cmls) (cm’ls) (mg/L) (unitless) (atm-m/mol) (°c) (°K) (°K) (cal/mol) (wg/m)*  (mg/nt) (g/mol) (X) (X)
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 1.5E-05 0.0E+00 1.54E+02
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04 4.10E+02
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 2.91E+02 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 7.41E+01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 3.81E+02 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955  0.0E+00 3.5E-01 5.81E+01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00 1.19E+02
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 2.37E+02 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02 7.81E+01
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136  0.0E+00 2.2E+00 1.33E+02
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000  0.0E+00 1.8E-02 3.46E+02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 3.18E+02 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714  0.0E+00 5.0E-03 9.49E+01
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.0E-06 9.0E-02 5.05E+01
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676  0.0E+00 3.0E-03 2.70E+01
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868  0.0E+00 3.5E-02 1.74E+02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 8.3E-07 1.0E+01 6.45E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01 6.25E+01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02 4.11E+01
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03 4.41E+01
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00 8.49E+01
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391  0.0E+00 7.0E-01 7.61E+01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00 4.41E+01
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 7.0E-02 2.53E+02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 1.64E+02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286  0.0E+00 1.0E-01 7.85E+01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895  0.0E+00 5.0E-01 9.90E+01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247  0.0E+00 2.0E-01 9.69E+01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836  0.0E+00 5.0E+01 8.65E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999  0.0E+00 7.0E-01 1.37E+02
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421  0.0E+00 2.0E-01 1.21E+02
76131 1,1,2-Trichloro-1,2,2-trifluoroethan: 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463  0.0E+00 3.0E+01 1.87E+02
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 3.73E+02 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931  0.0E+00 2.0E-04 2.73E+02
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936  0.0E+00 1.1E+00 7.41E+01 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 1.13E+02 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481  0.0E+00 5.0E+00 7.21E+01
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 1.33E+02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 1.1E-04 4.0E-02 1.31E+02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260  0.0E+00 3.5E+00 7.41E+01 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 1.68E+02 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02 8.91E+01
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975  0.0E+00 7.0E-01 1.00E+02
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155  0.0E+00 2.1E-01 1.54E+02 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666  0.0E+00 1.4E-01 1.66E+02 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 7.0E-04 2.61E+02 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239  0.0E+00 3.5E-02 1.37E+02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373  0.0E+00 3.0E-03 1.28E+02
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 1.42E+02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890  0.0E+00 1.8E-01 1.54E+02 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661  0.0E+00 1.0E-01 1.06E+02
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700  0.0E+00 2.0E-01 1.47E+02
95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04 25 447.53 675.00 9,572 0.0E+00 1.8E-02 1.29E+02 X
95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369  0.0E+00 6.0E-03 1.20E+02
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 5.7E-04 4.9E-03 1.47E+02 X
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96333 Methyl acrylate

97632 Ethylmethacrylate

98066 tert-Butylbenzene

98828 Cumene

98862 Acetophenone

98953 Nitrobenzene

100414 Ethylbenzene

100425 Styrene

100447 Benzylchloride

100527 Benzaldehyde

103651 n-Propylbenzene

104518 n-Butylbenzene

106423 p-Xylene

106467 1,4-Dichlorobenzene
106934 1,2-Dibromoethane (ethylene dibrc
106990 1,3-Butadiene

107028 Acrolein

107062 1,2-Dichloroethane
107131 Acrylonitrile

108054 Vinyl acetate

108101 Methylisobutylketone (4-methyl-2-f
108383 m-Xylene

108678 1,3,5-Trimethylbenzene
108872 Methylcyclohexane
108883 Toluene

108907 Chlorobenzene

109693 1-Chlorobutane

110009 Furan

110543 Hexane

111444 Bis(2-chloroethyl)ether
115297 Endosulfan

118741 Hexachlorobenzene
120821 1,2,4-Trichlorobenzene
123739 Crotonaldehyde (2-butenal)
124481 Chlorodibromomethane
126987 Methacrylonitrile

126998 2-Chloro-1,3-butadiene (chloroprer
127184 Tetrachloroethylene
129000 Pyrene

132649 Dibenzofuran

135988 sec-Butylbenzene
141786 Ethylacetate

156592 cis-1,2-Dichloroethylene
156605 trans-1,2-Dichloroethylene
205992 Benzo(b)fluoranthene
218019 Chrysene

309002 Aldrin

319846 alpha-HCH (alpha-BHC)
541731 1,3-Dichlorobenzene
542756 1,3-Dichloropropene
630206 1,1,1,2-Tetrachloroethane
1634044 MTBE
7439976 Mercury (elemental)

4.53E+00
2.95E+01
7.71E+02
4.89E+02
5.77E+01
6.46E+01
3.63E+02
7.76E+02
6.14E+01
4.59E+01
5.62E+02
1.11E+03
3.89E+02
6.17E+02
2.50E+01
1.91E+01
2.76E+00
1.74E+01
5.90E+00
5.25E+00
9.06E+00
4.07E+02
1.35E+03
7.85E+01
1.82E+02
2.19E+02
1.72E+01
1.86E+01
4.34E+01
1.55E+01
2.14E+03
5.50E+04
1.78E+03
4.82E+00
6.31E+01
3.58E+01
6.73E+01
1.55E+02
1.05E+05
5.15E+03
9.66E+02
6.44E+00
3.55E+01
5.25E+01
1.23E+06
3.98E+05
2.45E+06
1.23E+03
1.98E+03
4.57E+01
1.16E+02
7.26E+00
5.20E+01

9.76E-02
6.53E-02
5.65E-02
6.50E-02
6.00E-02
7.60E-02
7.50E-02
7.10E-02
7.50E-02
7.21E-02
6.01E-02
5.70E-02
7.69E-02
6.90E-02
2.17E-02
2.49E-01
1.05E-01
1.04E-01
1.22E-01
8.50E-02
7.50E-02
7.00E-02
6.02E-02
7.35E-02
8.70E-02
7.30E-02
8.26E-02
1.04E-01
2.00E-01
6.92E-02
1.15E-02
5.42E-02
3.00E-02
9.56E-02
1.96E-02
1.12E-01
8.58E-02
7.20E-02
2.72E-02
2.38E-02
5.70E-02
7.32E-02
7.36E-02
7.07E-02
2.26E-02
2.48E-02
1.32E-02
1.42E-02
6.92E-02
6.26E-02
7.10E-02
1.02E-01
3.07E-02

1.02E-05
8.37E-06
8.02E-06
7.10E-06
8.73E-06
8.60E-06
7.80E-06
8.00E-06
7.80E-06
9.07E-06
7.83E-06
8.12E-06
8.44E-06
7.90E-06
1.19E-05
1.08E-05
1.22E-05
9.90E-06
1.34E-05
9.20E-06
7.80E-06
7.80E-06
8.67E-06
8.52E-06
8.60E-06
8.70E-06
1.00E-05
1.22E-05
7.77E-06
7.53E-06
4.55E-06
5.91E-06
8.23E-06
1.07E-05
1.05E-05
1.32E-05
1.03E-05
8.20E-06
7.24E-06
6.00E-06
8.12E-06
9.70E-06
1.13E-05
1.19E-05
5.56E-06
6.21E-06
4.86E-06
7.34E-06
7.86E-06
1.00E-05
7.90E-06
1.05E-05
6.30E-06

6.00E+04
3.67E+03
2.95E+01
6.13E+01
6.13E+03
2.09E+03
1.69E+02
3.10E+02
5.25E+02
3.30E+03
6.00E+01
2.00E+00
1.85E+02
7.90E+01
4.18E+03
7.35E+02
2.13E+05
8.52E+03
7.40E+04
2.00E+04
1.90E+04
1.61E+02
2.00E+00
1.40E+01
5.26E+02
4.72E+02
1.10E+03
1.00E+04
1.24E+01
1.72E+04
5.10E-01
5.00E-03
4.88E+01
3.69E+04
2.60E+03
2.54E+04
2.12E+03
2.00E+02
1.35E+00
3.10E+00
3.94E+00
8.03E+04
3.50E+03
6.30E+03
1.50E-03
6.30E-03
1.70E-02
2.00E+00
1.34E+02
2.80E+03
1.10E+03
5.10E+04
2.00E+01

7.68E-03
3.44E-02
4.87E-01
4.74E+01
4.38E-04
9.82E-04
3.22E-01
1.12E-01
1.70E-02
9.73E-04
4.37E-01
5.38E-01
3.13E-01
9.82E-02
3.04E-02
3.01E+00
4.99E-03
4.00E-02
4.21E-03
2.09E-02
5.64E-03
3.00E-01
2.41E-01
4.22E+00
2.72E-01
1.51E-01
6.93E-01
2.21E-01
6.82E+01
7.36E-04
4.58E-04
5.40E-02
5.81E-02
7.99E-04
3.20E-02
1.01E-02
4.91E-01
7.53E-01
4.50E-04
5.15E-04
5.68E-01
5.64E-03
1.67E-01
3.84E-01
4.54E-03
3.87E-03
6.95E-03
4.34E-04
1.27E-01
7.24E-01
9.90E-02
2.56E-02
4.40E-01

VLOOKUP TABLES

1.87E-04
8.40E-04
1.19E-02
1.46E-02
1.07E-05
2.39E-05
7.86E-03
2.74E-03
4.14E-04
2.37E-05
1.07E-02
1.31E-02
7.64E-03
2.39E-03
7.41E-04
7.34E-02
1.22E-04
9.77E-04
1.03E-04
5.10E-04
1.38E-04
7.32E-03
5.87E-03
1.03E-01
6.62E-03
3.69E-03
1.69E-02
5.39E-03
1.66E+00
1.80E-05
1.12E-05
1.32E-03
1.42E-03
1.95E-05
7.81E-04
2.46E-04
1.20E-02
1.84E-02
1.10E-05
1.26E-05
1.39E-02
1.38E-04
4.07E-03
9.36E-03
1.11E-04
9.44E-05
1.70E-04
1.06E-05
3.09E-03
1.77E-02
2.41E-03
6.23E-04
1.07E-02

50f 7

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

353.70
390.00
442.10
425.56
475.00
483.95
409.34
418.31
452.00
452.00
432.20
456.46
411.52
447.21
404.60
268.60
325.60
356.65
350.30
345.65
389.50
412.27
437.89
373.90
383.78
404.87
351.60
304.60
341.70
451.15
674.43
582.55
486.15
375.20
416.14
363.30
332.40
394.40
667.95

446.5
350.26
333.65
320.85

715.9
714.15
603.01
596.55

381.15
403.5
328.3

629.88

536.00
571.00
1220.00
631.10
709.50
719.00
617.20
636.00
685.00
695.00
630.00
660.50
616.20
684.75
583.00
425.00
506.00
561.00
519.00
519.13
571.00
617.05
637.25
572.20
591.79
632.40
542.00
490.20
508.00
659.79
942.94
825.00
725.00
568.00
678.20
554.00
525.00
620.20
936
824
679
523.3

516.5
969.27

839.37
839.36

587.38
624
497.1
1750

7,749
10,957
8,980
10,335
11,732
10,566
8,501
8,737
8,773
11,658
9,123
9,290
8,625
9,271
8,310
5,370
6,731
7,643
7,786
7,800
8,243
8,623
9,321
7,474
7,930
8,410
7,263
6,477
6,895
10,803
14,000
14,447
10,471

5,900

9768.282525
6677.66
14127

0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
4.9E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
2.2E-04
3.0E-02
0.0E+00
2.6E-05
6.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
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